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Simple level adjustment indicat- 
ing dial. 
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LOWER SIDE 
CONNECTIONS 


Pneumatic Proportional band and 
specific gravity adjustment com- 
bined in one member. 
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e LIQUID LEVEL CONTROL 
bad e LIQUID LEVEL INDICATION 
¢ INTER FACE CONTROL 


UPPER SIDE 

AND BOTTOM 
Engineered for peak performance the Fisher Series 2500 
Level-Trol is designed to give rugged, trouble-free service. 


CONNECTIONS 
* It is high in sensitivity and accuracy ... it is versatile in 
handling all kinds of liquids, with minimum service 
attention. 


— 
Fisher Bulletin F-3 gives full details... write for your 
copy today! 


a c creer aces 
FISHER GOVERNOR COMPANY . Marshalltown, lowa 


WORLD LEADER IN RESEARCH FOR BETTER PRESSURE AND LIQUID LEVEL CONTROL 
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The new Leslie Lubrisoft® Packing now standard in all Leslie 
Diaphragm Control Valves is recommended for valve body 
temperatures up to 500° F. without external lubrication. When 
used with the Leslie thermo-isolating bonnet, it may be used for 
valve body temperatures up to 1050° F., eliminating need for 
external lubricators and isolating valves in. most applications. 





LESLIE LUBRISOFT® 

PACKING "BEATS THE DEVIL” 
OUT OF ALL 8 MOVING 
STEM SEAL PROBLEMS 

Each of the several types of Lubri- 
soft split ring packing is specifically 
designed to maintain the low-friction 


stem seal against one or more of these 
deteriorative service conditions: 
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1. Internal pressure, 
temperature and fluid 


2. Contamination 

3. Corrosion 

4. Electrolytic Action 
5. Oxidation 

6. Extrusion 

7. Abrasion 

8. Friction 
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Overall result is a standard, economical packing, with superior 
stem sealing properties and long service life. Precision fabricated 
to conform exactly to the deep stuffing box dimensions, the 
positive, split ring design makes fast replacement possible, 
without disturbing body or stem adjustment. 


Plan to reduce control valve maintenance costs by sending for 
Bulletin 5304 Diaphragm Control Valves. 


LESLIE cCO., 215 GRANT AVENUE - LYNDHURST, NEW JERSEY 
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Rugged, Versatile 
Temperature Transmitter 
Improves Remote Control 
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‘oxboro M424 (pneumatic) | 











There is no easier, simpler way to measure 
remote temperatures, fast, over so wide a range, 
with such high sustained accuracy, and at so 
low a cost! 

Between the limits of —100°F. and -+-1000°F., 
with operational spans of 50°, 100°, 200°, and 
400°F, this rugged, highly responsive instrument 
performs outstandingly under the most severe 
conditions. It is fully compensated for ambient 
temperatures and pressure, and is insensitive 
to mechanical vibration. 

Derivative action can be furnished for opti- 


mum performance when substantial thermal or 
transmission lags exist. 

With its weatherproof housing and integral 
mounting bracket, it can be installed in any 
hazardous, corrosive, or outdoor location. Trans- 
mission lines are %" O.D. tubing — no trouble- 
some conduit, no costly capillary to run. 

Write for Bulletin 13-17. It explains fully why 
the Foxboro M/12A Temperature Transmitter 
gives better performance with lower installation 
and maintenance cost. The Foxboro Company, 
3110 Norfolk Street, Foxboro, Mass., U.S.A. 


FACTORIES IN THE UNITED STATES, CANADA AND ENGLAND 


Pneumatic Temperature Transmission 
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T the Council Meeting in Philadelphia, Pennsy]- 
> iliee on September 14, 1954 Warren H. Brand 
was elected the tenth President of the Instrument 
Society of America. Mr. Brand, a member of the 
Philadelphia Section, was nominated for the posi- 
tion on June 5, 1954 at the final meeting of the Nomi- 
nating Committee in Chicago, Illinois. 


Two Vice-Presidents for a two year term of office 
were also elected at the September 14th Annual 
Council Meeting — A. A. Anderson of the Los An- 
geles Section, and William H. Fortney of the Houston 
Section. Justus T. Vollbrecht of the New York Section 
was re-elected for a second two-year term as Treas- 
urer. The four new officers will assume their respon- 
sibilities beginning January 1, 1955. 

Mr. Brand, well known in the fields of instru- 
mentation and automatic control, has made many 
contributions to the Instrument Society of America 
through his activities which began in 1945. He was 
associated with the New Jersey Section in these early 
days, joining the Oak Ridge Section in 1948 where 
he served in many capacities at the local, regional 


and national levels. Among his local positions have , 


been Section President, two terms as Section Execu 
tive Councilor, and National Delegate. At the na- 
tional level, he served for two years as Chairman 
of the Nuclear Industries Subcommittee of the CIPP 
Committee. He was a member of the Nominating 
Committee during 1950 and 1951. For the year 1952 
he was chairman of the CIPP Committee. Elected 
for a twe year term of office as Vice-President of the 
National organization in 1952, he has served as 
Technical Vice-President and is now concluding the 
year as First Vice-President. 

Mr. Brand attended New York University and 
Cooper Union College of Engineering and holds a 
Bachelor of Mechanical Engineering degree. He is 
a registered professional engineer in New York, Ten- 
nessee, and Pennsylvania. 


In 1948 he joined Carbide and Carbon Chemicals 
Company at the Oak Ridge National Laboratory as 
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TENTH PRESIDENT OF THE 
INSTRUMENT SOCIETY OF AMERICA 


Supervisory Engineer in the Instrument Department, 
Early this spring Mr. Brand resigned this position to 
accept that of Director of Engineering and Research 
for the Conoflow Corporation in Philadelphia, Penn- 
sylvania, where he supervises the administrative 
functions of the Engineering Department. He is also 
responsible for the integration and expansion of re 
search and development programs at Conoflow. 
From 1943 through 1947 he was associated with 
the Wright Aeronautical Corporation in various 
capacities. 


Our new President enters into a year which 
promises to be the most important year thus far in 
the growth of our Society. The implied momentous 
decisions and need for constructive planning reflect 
the grave responsibility which faces the officers of 
our Society. In his various Society activities through- 
out the last five years, Mr. Brand has demonstrated 
his ability to evaluate problems in the best interests 
of the Society, and carry through the required action 
to accomplish the desired objective. 


Mr. Anderson has served ISA long and well on 
the West Coast, joining in 1945 as a charter member 
of the California Instru- 
ment Society, later 
known as the Los An- 
geles Section of the So 
ciety. He has served 
in many capacities al 
the local level. He has 
been a member of the 
National Section and 
Membership Committee 
since 1952, and has 
served on the National 
Nominating Committee 
™ for the past two yeas. 
a Sn He received an eng 
neering degree from Utah University in 1910 and did 
graduate work at Cornell University. His career has 
been a most interesting one covering the fields of em 
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gineering, banking, finance, public housing, irriga- 


tion, transportation, and the manufacture of instru- 


ment parts. 

At the present time he is the owner, president and 
general manager of four California companies en- 
gaged in engineering and manufacture of instru- 
ments—Anderson Engineering Company, Inc.; In- 
strument Parts Inc.; Swissomatic Products; and Rock- 


ledge Corporation. 


Besides being active in ISA Mr. Anderson is a 
member of Beta Theta Phi Alumni, Cornell Alumni, 
Los Angeles Cinema Club, Los Angeles Breakfast 
Club, Utah Alumni Association, and United Horo- 
logical Association. He serves on the Advisory 
Committee, Santa Monica Technical School. Mr. 
Anderson is also a registered professional engineer 
in the State of California. 


William H. Fortney, one of the pioneers in the 
Houston Section activities, begon his instrument ca- 
reer back in 1923 when 
ne started work with the 
Texas Company. In 
1927 he went with 
Humble Oil and Refin- 
ing Company. Since 
1937 he has been Gen- 
eral Foreman of the In- 
strument Department at 
the Baytown, Texas 
plant of Humble. 

Mr. Fortney served as 
the first President of the 
Houston Section. He 
has also served in var- 
ious other capacities at the local level, one of the 
most important assignments being the Chairmanship 
of the Host Committee during the 1951 Houston Con- 
vention. Under his leadership as Chairman of the 
Recommended Practices Subcommittee, RP-4, stand- 








ard face-to-face dimensions for control valves were 
established. He was General Chairman of the 
Recommended Practices Committee in 1949 and 1950. 
He was a member of the Nominating Committee in 
1949. During his ISA stewardship he has presented 
papers at national and local meetings, and is the 
author of many articles on instrumentation. 


Interested in instrumentation education, Mr. Fort- 
ney served as a member of the Steering Committee 
which organized the Texas A & M Symposium on 
Instrumentation for the Process Industries and served 
on this Committee from 1946 through 1959. At 
present he is an instructor in various courses in In- 
dustrial Instrumentation at Houston's Junior College. 


Justus T. Vollbrecht will complete a two year term 
as National Treasurer this year. By virtue of this 
office Mr. Vollbrecht has been an ex-officio member 
of the Finance Committee. He served as Chairman 
of this Committee for two years prior to his present 
position. He is a member of the New York Section. 


He is a graduate of the University of Cincinnati 
where he received his M.E. and E.E. degrees. He 
did post graduate work in Business Administration 
at Northwestern University. 

He began his business 
career as an engineer in 
the Distribution Depart- 
ment of Union Gas & 
Electric Company, Cin- 
cinnati. In 1925 he or- 
ganized the Economy 
Equipment Company of 
St. Louis, Missouri, rep- 
resenting a group of in- 
strument and_ control 
manufacturers. In 1938 
Mr. Vollbrecht founded 
the Energy Control Com- 
pany of New York. 








at Pittsburgh, Pa. 





Call for Special Meeting of the 
NATIONAL COUNCIL 


Saturday, October 30, 1954 at 9:30 A. M. 


(Official Notices were mailed to all Council Members September 27, 


William Penn Hotel 
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By John Edgar Hoover 


DIRECTOR, FEDERAL BUREAU OF INVESTIGATION 


UNITED STATES DEPARTMENT OF JUSTICE 


OC OFTEN the layman thinks of the realm of the 

law enforcement officer in terms of exciting 
chases, dramatic apprehensions and blazing weap- 
ons. He is completely unaware of the quiet world of 
hard, tedious, and highly skilled 
effort which, in the great ma- 
jority of cases, precedes the 
visible work of the members of 
our profession. 

Modern law enforcement en- 
compasses a broad area. It 
utilizes the skills of the chemist, 
the physicist, the photographer, 
the fingerprint technician — a 
variety of professional people 

- in a variety of ways. And 
back of the skilled professional is the instrument 
which extends his capacity to find the truth. In the 
hands of trained laboratory technicians delicate in- 
struments of science move back the barriers imposed 
by the natural] limits of the senses. 





In instance after instance the solution of a theft, a 


murder, or a hit-and-run case has depended upon a 
finely wrought instrument operated by an expert 
technician. One recent example indicates how effec- 
tively the instruments of science lend themselves to 
the work of the law enforcement officer. 

An employee in a liquor store in Atlanta, Georgia, 
was shot and killed in the course of a holdup. The 
assailants fled. There were no witnesses to the 
murder. The only clue which could conceivably 
lead to the perpetrators of the crime was a single 
bullet recovered from the body of the victim. Local 
officers forwarded the vital clue to the FBI Laboratory 
where technicians conducted examinations to deter- 
mine the types of guns which could have fired the 
fatal bullet. On the basis of the information furnished 
them, local officers began methodically checking tor 
suspect weapons. 
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Law Enforcement Today 


® Scientists and instruments of the laboratory 
are constantly finding new ways to serve the 
forces of law and order 


'n less than a month's time the officers had re- 
covered and test-fired approximately 50 guns of the 
type listed in the FBI Laboratory report. In each in- 
stance a sample bullet was forwarded to the Labora- 
tory where experts, utilizing the comparison micro- 
scope, checked the test bullet against the death 
bullet. Finally, a test bullet, secured from a revolver 
which police had located in a pawnshop, was placed 
under the comparison microscope and the turning 
point in the murder case was reached. The telegram 
from the FBI Laboratory to the Atlanta Police Depart- 
ment read as follows: ‘Original evidence bullet sub- 
mitted this case identified as fired from caliber point 
three eight U. S. revolver number one seven eight one 
naught. . . Report follows.” 

The local officers acted promptly. Securing the 
name of the man who had pawned the weapon, they 
took the suspect into custody. At first denying any 
implication in the crime, the suspect finally broke 
down and confessed, naming a companion who, he 
said, actually shot the victim. The two men were 
brought to trial, convicted, and sentenced to life im- 
prisonment. 

Laboratory instruments may be utilized to great 
advantage in hit-and-run cases. In one such instance, 
local authorities in a Midwestern state forwarded 
paint chips from a suspected automobile, together 
with paint chips found at the scene. The paint speci 
mens from the car and those recovered from the 
scene of the accident were examined under a micto 
scope. Eleven discernible layers, consisting of an 
outer reddish brown, a blue-gray, beige, black, gray- 
beige, brown, green, red, gray, black layers and an 
under layer of gray paint were found in both sets of 
The technician measured the thickness 
of the corresponding colored layers and found them 
to be essentially the same. Then, microchemically 


specimens. 


and throuch use of the spectrograph, the separate 


layers ot paint were compared as to composition. 
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Inasmuch as all examinations indicated that both 
sets of paint chips had a common origin, the tech- 
nician was able to conclude that the automobile from 
which the specimens were obtained was the one 
involved and the interested authorities were advised 
of the results of the examination. 


Today, as never before, it is essential that every 
facility, every instrument, and every means available 
to modern law enforcement be utilized to the fullest 
extent. America faces a crime problem of terrifying 
proportions. As revealed in the Uniform Crime Re- 
ports, the estimated number of major crimes reached 
a new high of 2,159,080 in 1953 — the second succes- 
sive year in which the incidence of major crime went 
far above the two-million mark. It should be noted 
as well that the statistics for 1953 indicate a 6 per 
cent increase over the preceding year. It is a star- 
tling fact that crime is outstripping population rate of 
growth 4 to 1. Our population increased 5 per cent 
and crime jumped 20 per cent since 1950. People 
in our cities were victims of 4.5 per cent more major 
crimes in 1953 and rural crimes increased 9.6 per 
cent. 

It is interesting to note those crimes which showed 
the greatest percentage of increase in 1953. Rob- 
beries, up 8.5 per cent, lead the increases with 
burglary, up 8.2 per cent, second. Larceny, ag- 
gravated assault and auto theft increased 5.4, 5.3, 
and 5.2 per cent, in that order. Crimes of rape in- 
creased 3.8 per cent while the rise in negligent man- 
slaughter was nominal, up 0.7 per cent. 


During the same period, crime struck hard at the 
Nation's pocketbook. Over 400 million dollars was 
lost in property crimes. Over 13,000 stolen autos in 
1953 worth over 14 million dollars remained unre- 
covered at the year’s end. 


Statistics reflecting the age of persons arrested in 
1953 hold serious implications for the future. For the 
second year, the age, sex and race of persons ar- 
rested data was secured from special report forms 
sent in by city police in 1,174 reporting cities. Of 
the 1,791,160 arrests recorded by these cities, 8.4 per 
cent were persons 17 years of age or less and 14.7 
per cent were under 2]. 


Over two-fifths of the arrests were for public intoxi- 
cation and youths under 18 comprised less than 1 
per cent of that group. On the other hand, 53.6 per 
cent of the persons arrested for auto theft were juve- 
niles. It should also be noted than 29.0 per cent were 
not even old enough to secure a regular driver's 
license in most states (age 16). Nearly half (49.3 per 
cent) of the persons arrested for burglary were not 


yet 18 and two-thirds of these were under 16 years 
of age. 


Crime, of course, is only one of the two major 
problems facing America. The other is Communism. 
Both are evils stemming directly from the forces of 


materialism. Both can be combated successfully 
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only if the full resources of the public and the various 
branches of law enforcement are joined in coopera- 
tive endeavor to meet the twin threats. 


The American citizen can be of genuine assistance 
to the law enforcement agencies in his community 
if he so desires. He is the man who holds the tools 
of effective law enforcement. It is he who can as 
certain whether or not his police department has a 
proper training program, sufficient funds, adequate 
personnel and adequate equipment with which to 
operate effectively. He is the person who can ad- 
vance crime prevention programs at the local level. 


Law enforcement, of course, has a definite responsi- 
bility if community protection is to be adequate. 
Selection of personnel is of basic importance. Maxéi- 
mum competency can be achieved only through 
proper training, availability of essential equipment, 
and the existence of a genuine spirit of cooperation. 


It is in line with this that the Federal Bureau of 
Investigation makes its facilities freely available to 
all law enforcement. These include, of course, train- 
ing facilities, FBI] Law Enforcement Bulletin, Uniform 
Crime Reports, the Identification Division, and the 
FBI Laboratory. And at all times the FBI seeks to 
find newer and better aids which may be adapted to 
the tremendous task of enforcing the law. The in- 
struments of the Laboratory — such things as the 
comparison microscope, the spectrograph, infrared 
spectrophotometer, visible spectrophotometer, and 
X-ray and electron diffraction units are constantly 
being utilized in new ways to serve the forces of law 
and order. 


Through increasing knowledge and increasing use 
of the fruits of modern inventive genius, present-day 
law enforcement is striving to discharge its responsi- 
bilities with efficiency and dispatch. Only with the 
good will and the cooperative backing of American 
citizens, can its efforts meet with success. 


BIOGRAPHICAL SKETCH OF JOHN EDGAR HOOVER 
DIRECTOR, FEDERAL BUREAU OF INVESTIGATION 
UNITED STATES DEPARTMENT OF JUSTICE 
John Edgar Hoover was born January 1, 1895, in the District of 
Columbia. He was educated in the public schools of the District of 
Columbia and received Bachelor of Laws and Master of Laws degrees 
from The George Washington University. He holds honorary degrees 
from several American Universities. 


Mr. Hoover entered the Department of Justice in 1917, and in 1919 


he was appointed Special Assistant to the Attorney General. From 
1921 until 1924 he served as Assistant Director of the Bureau of 
Investigation and in May, 1924, he was named Director. 


Mr. Hoover is a member of the Masonic Order; Kappa Alpha 
Fraternity; Omicron Delta Kappa; Delta Theta Phi; Alpha Phi Omega; 
ind Zeta Sigma Pi. He is a member of many national and state-wide 
law enforcement associations. He is a trustee of The George Wash- 
ington University; a member of the Board of Directors of the Boys 


Clubs of America; a member of the National Committee on Public 
Relctions of the Boy Scouts of America; and an Active Member of 
the Grand Council of the Order of DeMolay. 


He has been admitted to practice law before the bar of the District 
Court of the United States for the District of Columbia, the United 
States Court of Claims, and the United States Supreme Court. 





On March 8, 1946, Mr. Hoover was presented the Medal of Merit 
by the President of the United States. On December 30, 1951, the 
Jewish War Veterans of the United States of America presented 
Mr. Hoover ‘‘The Gold Medal of Merit’ citation for “outstanding 
service in safeguarding the security of the United States of America 
against Communist conspiracy and subversion.” 

On M 53, Mr. Hoover was presented with the Distinguished 
Service Cit All American nference to Combat Communism 

f bs vice rendered to the United States of America 
fy 
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President Elect 


HE word “terminology” according to Merriam- 
Webster means ‘‘words or expressions peculiar 
to a certain science or art”. 

This single expression has been a prime subject 
for debate for many 
years and at last there 
seems to be some hope 
that a degree of unani- 
mity will be achieved. 

Almost any person 
engaged in the science 
of instrumentation, after 
a few moments of re- 
flection, could begin to 
set down a list of the 
number of groups inter- 
ested in a_ standard 
terminology, or he 
could set down the 
number of attempts that 
have been made to standardize on certain expres- 
sions, phrases or words. 


The American Society of Mechanical Engineers, 
particularly the Industrial Instruments and Regula- 





tors Division, has been especially active in this enter-: 


prise with some of the work dating back 20 years. 
Certain documents have been prepared and are cur- 
rently being used in many fields. However, it is 
likely that within their own divisions and certainly 
in other societies such as AIJEE, IRE and ISA, there 
is usage of the same terms with varying interpreta- 
tions. 


In industry it is not uncommon to introduce con- 
fusion in interpretation of a specification or a descrip- 
tion merely by use of a term or a word which, in the 
thinking of the author, has only one meaning. He 
selected that specific word or term to express a 
thought or qualify a condition. Time and effort is 
wasted in bringing all parties to a common interpre- 
tation and agreement in understanding. 


*Mr. Brand is Director of Engineering and Research, 
Conoflow Corporation, Philadelphia, Pa. 
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By Warren H. Brand* 


Instrument Society of America 


The move to clear the air was initiated by ASME- 
IIRD in their request to the American Standards As- 
sociation to initiate the scheduling and to call a con- 
ference on Terminology in the field of Automatic 
Controls. This was done and on April 22nd, in the 
offices of the ASA in New York City, 26 individuals, 
representing 15 crganizations, met to plan a Stand- 
ards Committee on Terminology. 

David E. Hostedler and W. I. Caldwell officially 
represented ISA, but it was observed that several 
others in attendance as representatives of profession- 
al or user groups, were well known active members 
of ISA. By percentage, ISA was strongly represented. 

The conference group, in a day-long meeting, 
recommended the following steps to formulate a 
working committee: 

1. Initiate an ASA committee as outlined in the 
ASME proposal. 

2. Limit the scope of the committee to the Termin- 
ology pertaining to automatic process control, feed- 
back control, regulating and related systems not re- 
quiring human intervention as part of the regulating 
procedure. 

3. Administer the proposed project in Terminol- 
ogy in the field of Automatic controls in accordance 
with the ASA Sectional Committee method of pro 
cedure. 

4. Propose to ASA that ASME be invited to serve 
as administrative sponsor for the project. 

5. Invite a comprehensive group of organizations 
(already known and to be solicited) to participate in 
such development. 

The actual beginning of a joint venture of this mag- 
nitude is a definite step toward an eventual better 
understanding and the preferred use of many expres 
sions which are used to predict, report or discuss 
characteristics of automatic control systems or com: 
ponents. The written and verbal interchange of data 
and opinions in the future should be greatly simpli- 
fied as a result of this work. 

ISA is very grateful to the members of ASME-IRD 
for their continued efforts in this endeavor and pledge 
its full support of the committee to be formed. 
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Editor's Note: Because of the great interest in and need for guidance 


Teaching Instrument Engineering 


and suggestions with respect to college-level instruction on the subject 
matter of Instrumentation, the ISA JOURNAL is pleased to publish 
in their entirety, the recent remarks* of Professor C. S. Draper, one of 


the country’s outstanding educators in this field. It is hoped that col- 


lege teachers and administrators will give serious consideration to the 
ideas presented by Prof. Draper and in some measure take steps on 
their own campuses to meet the challenges posed by Instrumentation 


in Modern Technology. 







By C. S. Draper** 





NSTRUMENT engineering is the art 
I and science of applying the proper- 
ties of matter and the laws of nature 
in the practice of measurement and 
control. For the purposes of this defini- 
tion, measurement is the process of as- 
sociating a unique number with each 
state of the physical quantity being 
measured. On the same basis, control 
is the process of forcing the state of 
a physical quantity to vary in accord- 
ance With some artificially established 
pattern. The objectives of instrument 
engineering are achieved by means of 
equipment designed to receive, process, 
and apply information in the measure- 
ment and adjustment of physical quan- 
tities for the purposes of science and 
industry. This primary concern with 
information rather than with energy 
or materials clearly distinguishes in- 
strument engineering from the engi- 
neering fields associated with the gen- 
eration of power and the treatment of 
materials in the fabrication and proc- 
ess industries. Engineers working in 
these latter activities are vitally con- 
cerned with power requirements and 
efficiency of operation as they affect 
the cost of output items. Instrument 
engineers, on the other hand, are in- 
terested in effectiveness rather than 
efficiency, but, as a matter of good 
practice in any practical situation, us- 
ually design equipment to operate at 
the lowest power level and lowest cost 
that will give satisfactory perform- 
ance. 





*Presented at ISA-ASEE Symposium on In- 
12,196 Education, Univ. Illinois, June 
‘*Head, Dept. Aero. Engin., Dir. Instrumenta- 
tion Laboratory, MIT. 
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Equipment to meet a given set of 
functional specifications with accept- 
able operation almost always depends 
on techniques drawn together from 
various more or less unrelated regions 
of science and engineering. The back- 
ground of knowledge and experience 
required to expeditiously select and 
organize state-of-the-art information 
from diverse sources in the design of 
systems capable of optimum perform- 
ance is not available in many individ- 
uals at the present time. Instrument 
engineering as a distinct discipline 
in college-level education is now being 
developed to meet the demand for men 
of this kind who are qualified to ac- 
cept the challenge of modern problems 
in measurement and control. The num- 
ber of courses in instrument engineer- 
ing and related subjects that are now 
offered by schools and universities is 
strong evidence of the considerable in- 
terest that is being received by this 
comparatively new field. 


Teaching Objective 

The teaching objective for a com- 
prehensive curriculum in instrument 
engineering is to provide graduates 
qualified to take positions of respon- 
sibility in the design, production, and 
use of measurement and control equip- 
ment. This does not mean that every 
student should be able to compete as 
a specialist in all three phases of his 
field. It does mean that he should 
have the educational background for 
developing into an effective engineer 
within the particular area that he may 
elect to follow. At the same time, he 
should have a sympathetic understand- 


ing of problems in the fields of science 
and engineering with which he has 
contact in the practice of his profes- 
sion. 

The required courses in an instru- 
ment engineering curriculum may be 
divided into four categories: 


1. Background courses in humani- 
ties and social sciences. 


2. Background courses in mathe- 
matics and science. 


3. Background courses in engineer- 
ing. 


4. Professional courses in instru- 
ment engineering. 


The background work in humanities 
and social sciences should make up ap- 
proximately one-fourth of a four-year 
curriculum. The courses taught in 
this field for any accepted bachelor’s 
degree in engineering will usually 
cover this requirement. 


Background Education In 
Mathematics and Science 


The background courses in mathe- 
matics and science should provide in- 
struction in mathematics through tae 
level of advanced calculus and training 
in classical physics corresponding to 
at least the first two years of a good 
engineering course. Work leading to 
an understanding of the fundamental 
principles of modern physics and an 
introduction to nuclear physics should 
also be included. At least two courses 
should be allotted to the principles of 
chemistry and physical chemistry. 
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Background Education 
In Engineering 


The essential background education 
in engineering is provided by properly 
selected subjects from electrical engi- 
neering and mechanical engineering. 
The group of electrical courses should 
give a sound understanding of the 
fundamental principles of the _ ex- 
changes among mechanical, electrical, 
and magnetic forms of energy. Gen- 
eralized circuit analysis should be cov- 
ered far enough to give a working 
capability in using the procedures of 
modern analysis. With these pro- 
cedures as the basis, familiarity with 
engineering electronics should be de- 
veloped with special emphasis on sys- 
tems in which vacuum tubes and other 
low-power-level control devices are 
combined with mechanical devices that 
include electromagnetic components. 


The nonelectrical background 
courses should provide a knowledge of 
the fundamentals of engineering me- 
chanics including statics, dynamics, 
and strength of materials. A corre- 
sponding amount of attention should 
be given to fluid mechanics and ther- 
modynamics. Familiarity with the 
techniques of mechanical design, in- 
cluding some experience with drawing 
and shop practice, is essential for any 
well-rounded instrument engineer and 
may be provided by a sequence of two 
or three courses in mechanical engi- 
neering. 

In addition to the background of es- 
sential engineering training developed 
by the list of subjects outlined in the 
last two paragraphs, students should 
be encouraged to take a limited num- 
ber of courses from areas of their own 
choice. This choice may be determined 
by personal interest in some field or it 
may be influenced by the possibility of 
study under a professor with a repu- 
tation for inspirational teaching. 
Civil engineering, chemical engineer- 
ing, aeronautical engineering, and 
biological engineering are a few of 
the areas that may supply worth-while 
electives. 


Background education courses 
should bring students into intimate 
contact with a number of different 
instructors- who have the mental atti- 
tudes and use the procedures of tra- 
ditional regions of knowledge. Con- 
cepts, names, systems of terminology, 
and symbols from the various fields 
should be employed as usual in teach- 
ing. Any attempt to suppress estab- 
lished notation in favor of a universal 
language in the background phase of 
education will tend to handicap stu- 
dents in their later practice when they 
must deal with problems of co-ordi- 
nation among colleagues who use the 
viewpoints and languages of their spec- 
ialized areas. The instrument engi- 
neer should understand and respect the 
methods of attack with which he has 
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contact and be able to discuss problems 
in terms of the conventions and con- 
cepts that are most acceptable to any 
group with which he may be associ- 
ated. 


Professional Education In 
Instrument Engineering 


Professional education in instrument 
engineering draws the knowledge and 
techniques from many fields into a 
common pattern of generalized con- 
cepts, notation, and procedures that is 
directly useful in finding solutions for 
any and all problems associated with 
measurement and control. This pat- 
tern and its formal notation are not 
intended to supply all the details of 
a universal language, but should pro- 
vide the basis for a system of concepts 
and procedures that may be effectively 
applied to all kinds of practical situa- 
tions by professional engineers. It is 
to be expected that a consistent and 
complete scheme of concepts and nota- 
tion will supplement and at least par- 
tially replace systems with less gen- 
erality, but this process must occur 
gradually on the basis of usefulness 
rather than by a sudden revision of 
the many terms and symbols that are 
now in use. 

The professional phase of the educa- 
tion may be presented in a sequence of 
lecture and laboratory courses of in- 
creasing difficulty that deal with phy- 
sical situations from the special view- 
point of measurement and _ control. 
Students begin with simple problems 
of measurement and should finally be 
able to make a reasonable approach to 
the problems associated with physical 
situations of arbitrarily great complex- 
ity. 


Method of Attack 


Measurement and control problems 
vield to a plan of attack that is basic- 
ally similar to the approach commonly 
used in all areas of engineering prac- 
tice. For a given physical situation, 
this approach has three major phases: 


1. Description of all essential phy- 
sical features and _ functional 
characteristics of the situation in 
terms of pictures, drawings, dia- 
grams, mathematical equations, 
curves, tabulations of numerical 
data, and other means for show- 
ing relationships between physi- 
cal quantities. 


bo 


Use of mathematical reasoning 
to find theoretical solutions for 
the engineering problems asso- 
ciated with the given physical 
situation. 


3. Interpretation of the theoretical 
results in terms of the physical 
realities of the situation. 

In traditional fields of engineering, 

it is usual practice to use physical 
principles for assistance in the pro- 


cesses of mathematical reasoning. For 
example, the mathematical analysis of 
electrical networks with only passive 


elements is simplified by the use of 
energy considerations. Results based 
on mixed physical and mathematica] 
reasoning are easily interpreted as 
long as attention is restricted to the 
special field for which the analysis js 
developed. This means that When a 
physical situation involving Voltages, 
currents, and circuit elements ig de. 
scribed by a mathematical form de. 
rived in electrical terms, the same 
form may always be directly applied to 
similar situations of electrical engi- 
neering. However, a given equation 
can not be applied to a case that in- 
volves non-electrical quantities unt 
it has been definitely shown that a 
valid analogue relationship exists with 
the electrical situation to which the 
equation applies. When simple, defi- 
nite, and easily identifiable relation- 
ships exist between the factors of one 
situation and another situation for 
which theoretical results are available, 
reasoning by analogy is very useful. 
On the other hand, when relationships 
between corresponding factors are hot 
simple and it is difficult to set up ex- 
act similarities that are demonstra- 
bly valid, it is generally easier to 
carry out mathematical procedures 
without assistance from physical prin- 
ciples than it is to use already ayail- 
able results when questionable ana- 
logue relationships are involved. In- 
strument engineering deals with phy- 
sical situations in which so many dif- 
ferent quantities are concerned that 
it is best to abandon primary reliance 
on analogues in favor of a method that 
effectively separates formal mathema- 
tical reasoning from any specific phy- 
sical situation. This separation is one 
of the features that may very well 
come to distinguish instrument engi- 
neering as a discipline that is distinct 
from the disciplines of the traditional 
fields of engineering. 


Description of Physical Situations 


From the viewpoint of instrument 
engineering, the essential features of 
any situation are the relationships es- 
tablished among physical quantities by 
actions of the devices that are in- 
volved. Devices of this kind fall into 
the class of operating systems or Op- 
erating components. Of the physical 
quantities involved, those that are in- 
dependent are inputs, and those that 
are dependent in the sense that they 
are determined by the inputs and the 
action of the operating system are out- 
puts. The fundamental problems of 
instrument engineering are concerned 
with the behavior of operating sys 
tems in determining relationships 
among input and output quantities. 
Operating systems are formed by com- 
binations of operating components that 
are the elementary entities of instru 
ment engineering. Complete perform- 
ance discussions for even relatively 
simple systems are so involved that it 
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is desirable to illustrate the essential 
features of typical problems by means 
of an operating component with a 
single input and a single output. 


Taking as a typical example the sit- 
uation that includes a single elemen- 
tary operating component, its input, 
and its output, the first step in an en- 
gineering study should be to make a 
pictorial drawing showing the arrange- 
ment of parts and indicating the phy- 
sical quantities associated with each 
part. This pictorial diagram would 
usually be supplemented by a simpli- 
fied line schematic diagram that con- 
veys the same information. The opera- 
tional characteristics for the operating 
component would be represented by a 
functional diagram like that of Fig. 1. 
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Fig. 1. Functional diagram for a typical 
operating component. 


With the physical situation clearly 
represented by drawings and diagrams, 
the final step in description would be 
to derive a performance equation. The 
form of this equation has no limita- 
tion except that it must describe the 
relationship between the input quan- 
tity and the output quantity. In prac- 
tice it is usually possible to achieve a 
satisfactory approximation to physical 
actions by means of a differential equa- 
tion of the form 
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When certain conditions are fulfilled, 
it is possible to represent the input- 
output relationship of Eq. (1) by the 
simpler and more usable expression 


Gout) * FI (oc) Win) 2) 


(PF) (oc) = Performance function of the 
identified operating component. 


The performance function of Eq. (2) 
is recognizable as the operator asso- 
ciated with the steady-state response of 
a System to a sinusoidal input varia- 
tion, which in turn is identical with 
the Transfer Function of LaPlace 
Transform Theory. 


Professional courses in instrument 
engineering should place a strong em- 
Phasis on techniques for accurately 
and completely describing the physical 
features of operating systems’ by 
means of diagrams and on the deriva- 
tion of performance equations that 
properly represent the effects of these 
Systems in determining relationships 
between input and output quantities. 
The example of Fig. 1 represents a 
Situation of ultimate simplicity in com- 


October 1954 


parison with the problems to be ex- 
pected in practice, but it illustrates the 
same basic problems that occur under 
arbitrarily complex circumstances. 


Solutions For Performance Equations 


Performance equations and _ their 
corresponding performance functions 
are useful because they provide very 
simple expressions for determining the 
output response from a given system 
when a known input variation is ap- 
plied. Once equations are established 
and an input forcing function is given, 
the corresponding output response may 
be found by purely mathematical pro- 
cedures. In order to facilitate these 
procedures and to generalize results, 
the terms of all equations are made 
nondimensional before solutions are 
worked out. This means that the 
mathematical forms involved are com- 
pletely divorced from any particular 
physical situation, so that reasoning 
in terms of analogues is not required 
and pertinent results may be imme- 
diately applied to similar practical 
problems from any and all fields. 

The first step in nondimensionaliz- 
ing a performance equation in the 
form of (1) is to divide the coefficient 
of each term by the coefficient of the 
first-order term. This transformation 
is illustrated by Eq. (3) and has the 
effect of reducing each coefficient to 
the dimensions of some power of time. 
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The coefficients and the running 
variable (time) are made nondimen- 
sional when each term is multiplied 
and divided by the proper power of an 
arbitrary reference period as indicated 
by Eq. (4). 
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It is possible to divide the terms on 
both sides of Eq. (4) by an arbitrary 
reference value of the independent 
variable multiplied by the dimensional 
similarity factor so that all terms of 
the equation are completely non-dimen- 
sionalized. In practice the point at 
which this change is introduced is not 
important as far as mathematical 
procedures are concerned, so it is 
usually omitted until formal solutions 
have been worked out. 


Under proper restrictions the rela- 
tionship between the independent var- 
iable u, the dependent variable v, and 
the nondimensional running variable 
(‘t) may be represented by an ex- 
pression of the form 


v = (RF) 1a) ® 5) 


where 


(RF) (44) = relating function for the 
identified equation. 


A comparison of Eqs. (2) and (5) 
suggests that when the performance 
function for a given operating compo- 
nent is identical with the form of the 
relating function associated with a 
certain differential equation, all the 
results of mathematical reasoning 
based on the equation may be imme- 
diately applied to the behavior of the 
operating component. 


It is important for an instrument 
engineering curriculum to provide a 
thorough training in the mathematical 
procedures for associating solutions 
with the differential equation forms 
that commonly appear in practice as 
performance equations. In addition, 
detailed solutions for certain typical 
equations should be made so familiar 
that they may be immediately applied 
to practical situations with the same 
facility as the multiplication table is 
used for numercial computations. 

The study of procedures for solving 


differential equations should _ start 
with the classical method, go through 
the operational methods, including the 
LaPlace Transform technique, and 
finally consider the Convolution In- 
tegral approach based on the weight- 
ing function of electrical filter theory. 
Solutions of first-order and second- 
order differential equation forms for 
a variety of common input forcing 
functions should be worked out in de- 
tail and plotted as nondimensional 
curves to illustrate the various math- 
ematical techniques and to provide im- 
mediately available numerical infor- 
mation for the purposes of teaching 
and engineering practice. Solutions 
for higher order equations should be 
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considered as made up of ftirst- and 
second-order components with results 
worked out by various numerical and 
graphical methods. The transient 
stability of solutions for differential 
equations of arbitrary order should be 
treated by various techniques, includ- 
ing analytical methods, numerical 
methods, and graphical methods. 


The use of the relating function in 
frequency response methods with vari- 
ous graphical representations should 
be thoroughly covered. A_ similar 
treatment should be given to pulse 
function response methods for pulses 
of arbitrary shape and also pulses de- 
scribable by simple mathematical 
forms. Number series methods should 
be discussed for finding solutions for 
problems of arbitrary difficulty. 


With a sound background of mathe- 
matical theory built up, students in in- 
strument engineering should be given 
a working familiarity with computing 
machines, differential analyzers, and 
digital computers. It should be con- 
tinually stressed that devices of this 
kind are only aids in carrying out 
routine processes. They can never 
substitute for a clear understanding of 
the mathematical relationships in- 
volved in finding answers for given 
problems. 


With the fundamental principles of 
associating solutions with a single dif- 
ferential equation clearly understood, 
methods for finding similar results for 
systems of equations should be devel- 
oped far enough for students to feel at 
home in dealing with any complex 
situation that may appear in practice. 

The ability to deal effectively with 
the formal problems of finding mathe- 
matical solutions for performance 
equations is the backbone of the in- 
strument engineer’s equipment and 
must receive a considerable part of the 
effort expended on his education. How- 
ever, mathematical capabilities are 
like blocking and tackling in football; 
they are necessary, but not sufficient 
to make an outstanding player in the 
field of measurement and control. 


Association of Mathematical Results 
With Physical Situations 


The third phase of the typical instru- 
ment engineering problem is to inter- 
pret second-phase solutions for the 
first-phase performance functions in 
terms of the physical situation under 
consideration. Finding accurate re- 
sults by this process is often made 
difficult by the fact that performance 
equations do not always describe a 
given situation exactly and mathema- 
tical approximations are sometimes 
necessary in order to find solutions in 
terms that are generally useful. The 
ability to exercise sound judgment in 
applying approximate results to actual 
problems is a distinguishing mark of 
the engineer as contrasted to the 
mathematician. The necessary judg- 
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ment can be acquired only by exper- 
ience with real situations. One of the 
main objectives of teaching in instru- 
ment engineering is to provide this 
experience by means of laboratory 
work and problems drawn from prac- 
tice. These problems should demon- 
strate the effects on operating system 
performance of rubbing friction, back- 
lash, ball bearing stickiness, hyster- 
esis, saturation, and other factors that 
are difficult to represent by convenient 
mathematical forms. The final goal of 


education in instrument engineering 
should be to produce men who are 
qualified to handle both theoretical 


and practical phases of actual measure- 
ment and control problems that in- 
volve imperfections of appreciable size. 


Operating Systems 


The simplified case of the elemen- 
tary operating component is useful for 
defining concepts and illustrating the 
general nature of the mathematical 
problems to be solved in the practice 
of instrument engineering. It is true 
that operating components often work 
alone, but the usual situation involves 
many components combined into one 
or more operating systems. These 
systems usually involve both open- 
chain and feedback-loop arrangements 
of components. From the standpoint 
of teaching instrument engineering, it 
is unnecessary to make any distinction 
between open-chain and_ closed-loop 
situations. When performance func- 
tions are used to describe the behavior 
of components and systems, the pro- 
cedure for solving any feedback-loop 
problem is generally similar to that 
used in the case of an elementary op- 
erating component except that special 
algebraic and graphical methods are 
required to deal with the problems of 
stability that must be considered in 
feedback system performance. 

Figure 2 illustrates a typical ar- 
rangement of components to form an 
operating system that includes both 
open-chain and feedback-loop subsys- 
tems. A list of performance functions 
for the individual operating compon- 
ents is given below the figure. 
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Fig. 2. _Functional diagram and performance 
functions for a typical operating system. 


One of the useful properties of 
formance functions is that the pt 
quantity output quantity pertains 
ance function for an operating syste ; 
made up of components with Pa 
characteristics may always be ductal 
from the individual performance fun 
tions for the components by straighy 
forward processes of algebra. For 
example, the performance function lee 
the operating system of Fig, 2 may be 
expressed formally as : 


(PF) (05) ¢ [ PF),, (PF), - (PF),] 6) 
where the symbol f represents an 
algebraic combination of the compon- 
ent performance functions. One of the 
most important tools for the instrp. 
ment engineer is a working knowledge 
of the various analytical and graphical 
methods that are available for develop- 
ing practical information from per- 
formance function expressions similar 
to Eq. (6). Equations of this type are 
associated with the basic problems of 
instrument engineering and must oe. 
cupy a position of primary importance 
in the teaching of this subject. 


The Four Typical Problems of 
Instrument Engineering 


The situations encountered in prac- 
tice present theoretical problems of 
four types which are the same for the 
most complicated operating systems, 
for elementary operating components, 
and for systems with all intermediate 
levels of complexity. These typical 
problems are: 


1) The direct analysis problem, in 
which the performance function 
is known for the operating sys- 
tem under consideration, and it 
is required to find the output re 
sponse as a function of time when 
initial conditions are given and 
the input forcing function (ie. 
the variation of the input quan- 
tity with time) is specified. 


bo 


The inverse analysis problem, in 
which the output response of an 
operating system with a specified 
performance function is given, 
and it is required to find the cor- 
responding input forcing function 
and the initial conditions. 

The performance function ana- 
lysis problem, in which the input 
forcing function and the corre 
sponding output response are 
both known, and it is required 
to find the performance function 
for the operating system with 
which the input and output are 
associated. 

The design problem, in which it 
is required to determine the per- 
formance function that an op 
erating system must have in order 
for its output responses to given 
input forcing functions to fall 
within specified tolerance limits. 
The process of attacking the de 
sign problem by mathematical 
procedures is sometimes called 
synthesis. 
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In terms of the symbols of Eq. (2), 
the four typical problems are sum- 
marized in the following table: 
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Problems of the first three types may 
be solved for individual cases by 
straightforward use of any one of sev- 
eral mathematical methods. Answers 
for the design problem depend upon 
the use of a group of solutions from 
the performance function analysis 
problem. Systematically arranged 
numerical tables and families of curves 
based on such groups are of great as- 
sistance in design work. It is feasible 
to completely summarize data of this 
kind for systems with performance 
equations of first and second order. 
Because of the increased number of 
parameters to be taken into account, 
similar information on higher order 
equations requires representations that 
are much more complex than the sec- 
ond-order curve families. The char- 
acteristics of third- and fourth-order 
equations may be made available to 
some extent by generalized plots, but 
as a rule design problems involving 
higher order equations must be 
handled by special methods that often 
involve the use of computing or sim- 
ulating equipment. 

The design problem represents the 
most advanced theoretical phase of 
the instrument engineer’s work. When 
he is able to handle the design prob- 
lem, the three analysis problems yield 
easily to the procedures and informa- 
tion that he must have at his finger 
tips. In teaching the instrument en- 
gineer, the four typical problems 
should be introduced when the concept 
of the elementary operating compon- 
ent is defined and should assist in pro- 
viding plans of attack in all theoreti- 


cal and laboratory courses taken by 
the student during the professional 
phases of his work. 


Summary 

Instrument engineering as a distinct 
discipline in education requires a 
background in mathematics, science, 
and engineering that may be built up 
from courses available in any college- 
level engineering school. The profes- 
sional training to go with this back- 
ground develops the ability to solve 
the theoretical and practical aspects 
of measurement and control problems. 
The professional work is largely con- 
cerned with systematizing and reduc- 
ing knowledge from many fields to a 
pattern that is convenient and effective 
for handling situations that have the 
common characteristic of involving 
equipment for receiving, processing, 
and using information. This pattern 
is not based on recently discovered 
facts in science or on revolutionary 
ideas in mathematics. It depends 
primarily on the development of a 
proper mental attitude in dealing with 
practical situations and on the use of 
comparatively new techniques _ for 
handling mathematical problems that 
do not commonly appear in classical 
treatises and textbooks. 


The time required for teaching a 
comprehensive course in instrument 
engineering should be approximately 
the same as that required to produce 
engineering graduates in any other 
field of technical education. Beginning 
with an acceptable high school back- 
ground, four years to a bachelor’s de- 
gree should provide a sound basis fora 
fifth year, leading to a master’s de- 
gree, that should result in men who 
are well-qualified to develop into effec- 
tive engineers. For individuals who 
are willing to pay the price in sus- 
tained effort, instrument engineering 
offers worth-while rewards in mental 
satisfaction that accompanies success- 
ful solutions for difficult problems and 
in the social position accorded to men 
who make well-recognized contribu- 
tions to the technical phases of our 
civilization. 
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The need for library research: 





Making the 


Technical-Literature Survey’ 


Editor’s Note: The importance of literature studies in instrumenta- 
tion development and application cannot be over-emphasized. The 
ISA JOURNAL is pleased to present the first installment of @ series 
intended to assist instrument workers in a more efficient and fuller 
use of literature and referencing techniques and facilities. 








"Tr tts desirability of making a 
literature survey before beginning 
a research program hardly requires 
justification. The more important 
reasons may be listed, however; they 
are (1) to determine if a satisfactory, 
or even usable, solution to the prob- 
lem has already been reached; (2) to 
establish patentability or priority; 
(S) to profit from the experience of 
earlier workers; and (4) for general 
educational benefit. 

The relative importance of these 
reasons will depend upon the specific 
problem under investigation. What- 
ever the problem, the survey must con- 
form to these general requirements: it 
must be as complete as possible; it 
must cover a sufficiently long period 
of time; and its results must be prop- 
erly stored and be available for use 
when needed; — that is, the material, 
when found, must be properly ab- 
stracted and properly filed. 


It is usually considered that the 
primary purpose of any literature sur- 
vey is to locate and abstract material 
that may be of use in continuing re- 
search. But, it is often equally im- 
portant to locate material that is use- 
less; to establish which of the pre- 
viously published material has no 
value. For this reason, it is best to 
have the search made by the person 
who is to use it; or if by a librarian, by 
one who has had some training in the 
particular line to be studied. Thus, 
valueless references may be sorted out 
from the group as they are found. 

Mere size in a bibliography is not a 
virtue; there may be only a handful of 


*Report covering work done as part of the 
program of the ISA Com. on Tech. Abstract- 
ing. 

**Res. Assoc. Prof. Engg., Univer. of III. 
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technical papers in a field which are 
worth studying for a particular prob- 
lem; but all must be inspected in order 
to select the correct handful. 


Available bibliographic material 
There are available a number of pre- 
pared bibliographies, and these, with 
the  periodical-abstracting services, 
usually provide the best starting place. 
The newcomer to library research is 
sometimes at a loss to know how to 
begin. In all except the most highly 
specialized topics, Wilson’s Biblio- 
graphic Index,” which is a bibliography 
of bibliographies, will provide a group 
of references. There are some widely- 
used subject bibliographies; typical 
ones are these: “Bibliography of Scien- 
tific and Industrial Reports,” by the 
U. S. Department of Commerce; “Spec- 
ial Library Resources,” by Special 
Libraries Association; the Jndustrial 
Arts Index; the Engineering Inder; 
Chemical Abstracts (American Chemi- 
cal Society); Engineering Abstracts 
(Institution of Civil Engineers); and 
Science Abstracts (Institution of Elec- 
trical Engineers). The last of these is 
issued in two parts, one dealing with 
Physics, and one with Electrical Engi- 


neering. There are others, some in 
languages other than English — for 
example, the Archiv Fuer Technische 
Messen —- which are well worth ex- 


amining, but those listed usually pro- 
vide an excellent start. 

At the very beginning of a literature 
survey, it may be found difficult to 
locate any references at all. This 
usually is because the worker is not 
looking under the proper category- 
headings. In such an instance, it may 
be helpful to consult the most general 
references first of all; the Encyclopae- 


By Howard C. Roberts** 


dia Britannica, for example, will often 
provide leads. Another _ excellent 
source of starting material is the his- 
torical bibliographies which are ayail- 
able, prepared both by _ individuals 
(such as Mottelay’s Bibliographical 
History of Electricity and Magnetism) 
and by some of the technical societies. 
These general bibliographical sources 
are of special value not because of 
their large number of individual refer- 
ences, nor their detailed coverage of 
the field, but because they guide the 
reader to the dates, and to the institu- 
tions, where the activity in the field 
was greatest, and where, consequently, 
his search should be most intensive. 
In addition to providing “leads” at 
the beginning of a search, these gen- 
eral sources often help in finding “lost” 
material. 

Material which has not been listed 
in any available bibliography, and 
more specifically material which ap 
pears incidentally in _ publications 
whose primary purpose is different, is 
termed “lost” material. The real test 
of a literature survey is its ability to 
find this material. 

“Lost” material may be divided into 
two general classes for convenience; 
that which is catalogued under another 
heading, and that which occurs only 
as a part of a publication on some 
other (and perhaps unrelated) subject. 

The first classification — material 
which has been incorrectly or incom 
pletely catalogued may be located 
by a process of exhaustion. The pro 
cedure is somewhat as follows: 

First list all the categories in which 
the material might conceivably have 
been placed, taking these from avail- 
able bibliographic sources. 
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Then select a few representative 
publications from each of these cate- 
gories, and examine each. If catalogu- 
ing has been incorrect, pertinent ma- 
terial will be found in some of these 
tentatively selected categories — but 
it may be found that the same material 
will be catalogued by different organi- 
zations under different categories. The 
process may need to be repeated. 


This procedure is tedious, but it will 
locate material if it has been abstracted 
and catalogued at all, even though in- 
correctly. A surprising number of 
references will be found to be so cata- 
logued. 

The second classification — material 
concealed within publications which 
may not have been catalogued at all 
or have been listed under completely 
different categories — cannot be com- 
pletely handled by any systematic proc- 
ess. If it appears that such material 
exists, one of the first avenues to ex- 
plore is the appeal to other workers 
in the field; they may have come 
across such material and have classi- 
fied it properly in their own files. 
Nearly always, such reference material 
will be provided. 


There is, however, one procedure 
which will accomplish much, even in 
this discouraging situation. It re- 
quires searching through research 
sources, rather than through biblio- 
graphical listings, abstracts, and cur- 
rent publications. 


In this kind of search, the first re- 
course is to such things as historical 
bibliographies, textbooks, handbooks. 
and any other publications in the gen- 
eral field in which the specific material 
ought logically to be found. From 
these items, it will be possible to list 
certain probabilities; there may be 
certain organizations which have been 
engaged in this kind of work during 
certain periods, certain individuals 
who are known to attack problems in 
a way closely related to the sort of 
thing looked for, or they may be 
patents which have been issued on re- 
lated subjects. These probabilities are 
then explored — the listings of publica- 
tions by the research organizations, 
the articles published by the individ- 
uals (these may be found by consulting 
authors’ indices, in Who’s Who, in the 
volumes of biographical material, in 
other bibliographies, ete.), and the 
lists of patents and other references 
cited by the examiners who searched 
in the prosecution of the patents listed 
(which may usually be gotten through 
patent-office stenographers). 


Once a lead has been found, it must 
be followed in every possible detail. 
Each reference which offers promise 
must be checked: this is especially 
important in searching for reference 
material in measurement and instru- 
Mentation, since these are involved in 
every variety of research, but may not 
be considered by abstractors as being 
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important material in a _ published 
paper — hence are often not mentioned 
in abstracts. 


It is sometimes worthwhile to select 
volumes of bound journals at random 
within the field, to examine indices 
and read papers which offer promise. 
With experience, as a matter of fact, 
a rather high degree of skill can be 
developed in recognizing and tracing 
down the tenuous leads which can be 
encountered in the most unlikely 
places. 

There is one particular kind of pub- 
lished paper which is seldom consid- 
ered a reference source, but which 
often provides leads to work done in 
years past — this is the general or 
survey lecture given by a notable in 
the field, before some scientific gather- 
ing. In these lectures, the great ones 
in the field often mention items of in- 
terest — sometimes unpublished, some- 
times concealed within other publica- 
tions, sometimes merely small details 
which can lead to other topics. By 
reading these speeches, it is possible 
to profit by the experience of the 
notable workers in the field, although 
the individuals themselves may be in- 
accessible. Memorial volumes, honor- 
ing individuals or organizations, are 
also useful; nearly always these are 
prepared by persons who know the 
field and the workers in it very well 
indeed, and these memorial volumes 
frequently describe items that in other 
circumstances would not be published 
at all. 


3ut the search for “lost” material 
can never be considered complete. 
The mechanics of the search 


Organization of the efforts of the 
searcher will save time and will con- 
siderably reduce the likelihood of over- 
looking references —- or whole cate- 
gories of references. Briefly, these 
are the steps to take — or similar 
ones: 


1. Get acquainted with the librar- 
ians; they can say immediately which 
standard bibliographical works are 
available, and any special ones. 


2. Prepare a list of categories under 
which to look, remembering that items 
may be listed under nouns or adjec- 
tives, under synonyms, or under re- 
lated topics. 

3. a. Check the available bibliog- 
raphies. 

b. Check issues of published in- 
dices, abstracts, ete. (Science Ab- 
stracts, Engineering Index, etc.) 

ce. Check any other 
sources. 
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4. Take down every reference which 
seems at all promising. Most work- 
ers find that index cards, no smaller 
than 4 x 6 inches, are best for hand- 
written notes. References are normal- 
ly written with the author’s name first, 
then the title, then publication name, 
volume number, pages and date. 


5. At this stage, it is well to check 
a few specific references in each cate- 


gory, to make sure that the coverage 
of the category is what was expected. 
When this is done, it may be found 
necessary to add a new category or 
two, or perhaps to drop them. 

6. Group the cards under publica- 
tions and begin checking the referen- 
ces. As each reference is found and 
read, any new references found are 
taken down, abstracts are written on 
the cards, duplicate cards are made if 
cross-indexing is required, and the 
cards are re-filed, usually alphabetical 
ly. 

7. If any references cannot be 
found because of inaccessibility, a 
search should be made for some pub- 
lished abstract or translation. In 
taking down the original reference, 
any references to duplicate publica- 
tions should also be recorded. 

During all of these steps, the search- 
er must keep a continual watch for (1) 
references not taken down, and (2) 
new categories in which to look. Card- 
files should be kept close at hand, so 
that any new references found can 
easily be added; this is made conven- 
ient by filing cards under publications 
until references are read, then refiling 
alphabetically. 


Storage of Material; Filing 


An essential part of a literature sur- 
vey is the storage of the material ob- 
tained, in such a manner that it can be 
retrieved for use when needed. 

It seems best to consider two sep- 
arate types of information files: the 
fully comprehensive, such as might be 
used by a large library, and the limited 
and compact, such as an individual 
might use for his own work. Most of 
the expensive and bulky equipment 
that the library might use must be 
considered out of the individual’s 
ability to possess. On the other hand, 
the individual who keeps and uses 
his own file will find that much mate- 
rial will be stored in his memory; this 
is convenient and desirable. 


Some workers have set up detailed, 
cross-indexed files, employing card- 
indexes and the usual office-filing pro- 
cedures; some have used photographic 
methods (like the microcards now in 
use). Such methods have both merits 
and disadvantages. Only too often a 
system is selected which turns out to 
demand so much time that the individ- 
ual cannot keep it up, and abandons it 
entirely. 

One system, simple and inexpensive, 
yet permitting enough classifications 
to handle most of an _ individual’s 
needs, is this: 

In the worker’s general subject, set 
up a file under perhaps ten categories 
(for an instrument engineer, typical 
categories might be “power measure- 
ment,” “temperature measurement,” 
and the like). These are primary 
categories, and are coded by punches 
across the top of 4 x 6 cards. Within 
each of these ten categories, other sec- 
ondary categories may be set up; these 
need not be the same for all of the 
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ISA PUBLICATIONS PRICE LIST 
The following publications are for sale and may be ordered from the 


INSTRUMENT SOCIETY OF AMERICA, 1319 Allegheny Avenue, Pitts- 
burgh 33, Pa. Please include payment with order. 


RECOMMENDED PRACTICES 


No. Date Published Unit Price* 
RP1.1 1-10-54 $ .50 Members 
“Coding of Thermocouple Wire and Extension Wire” 1.00 Others 

RP2.1 8-10-53 1.00 Members 


“Manometer Tables” 2.00 Others 


TENTATIVE RECOMMENDED PRACTICES 


RP1.2 8-22-52 .50 All 
“Thermocouples and Thermocouple Extension Wires—Installation” 
RP1.3 8-22-52 .50 Members 


1.00 Others 


“Thermocouples and Thermocouple Extension Wires—Terminology; 


Limits of Error; Wire Sizes” 








RP1.4 8-22-52 .50 All 

“Thermocouples—F abrication” 

RP1.5 8-22-52 35 All 

“Thermocouples—Checking Procedures” 

RP1.6 8-1-54 1.00 Members 

“Temperature—Emf. Tables for Thermocouples” 2.00 Others 

RP1.7 7-1-54 .50 Members 
1.00 Others 

“Coding of Insulated Duplex Thermocouple Extension Wire” 

RP3.1 1-10-51 .50 All 

“Flowmeter Installations Seal and Condensate Chambers” 

RP4.1 9-17-50 .25 All 

“Uniform Face to Face Dimensions for Flanged Control Valve Bodies” 

RP5.1 5-12-49 1.00 All 

“Instrument Flow Plan Symbols” 

RP11.1 4-16-52 50 All 


“Mercury Handling” 


OTHER PUBLICATIONS 


“Industrial Instrument Training Course Outline” 
4-1-52 $ .75 Members 
1.50 Others 
“Principles of Automatic Control” 
(Text of the film by same name) 
5-10 copies 
11 or more copies 


1.25 All 
1.00 Each 
Quantity Price 


1950 Proceedings of the Fifth National Instrument Conference and 
Exhibit 
1952 2.50 Members 
5.00 Others 


1951 Proceedings of the Sixth National Instrument Conference and 
Exhibit 
1953 2.50 Members 
5.00 Others 


1952 Proceedings of the Seventh National Instrument Conference and 
Exhibit 
1953 5.00 Members 
10.00 Others 


1953 Proceedings of the Eighth National Instrument Conference and 
Exhibit 
1954 5.00 Members 
10.00 Others 

ISA JOURNAL** 
(Members dues include this publication) (Monthly) 5.00 Year 

.75 per issue 
* Quantity prices will be supplied upon request. 
** Position and organization connection as well as products manufactured must be indi- 

cated on all subscription orders. 
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primary categories. These Secondary 
categories are coded by punches in the 
ends of the card. The cards them. 
selves are filed chronologically in the 
cases, and coded alphabetically by 
punches across the bottoms of the 
cards. 

One such system, started about 
twenty years ago, has proved quite gue. 
cessful. The number of categories 
(primary and secondary) is 60; the 
cards are filed alphabetically, ang 
punch-coded for chronology; the expe. 
rience has shown that the operator's 
memory is of great assistance in find- 
ing material. A more complicated fi. 
ing system, while giving more detailed 
retrieval of filed material, would take 
far more time to maintain, would 
probably have been found too burden- 
some, and dropped. 

The mechanics of such a system can 
be as complicated, or as simple, as 
desired. The one mentioned was set 
up with plain 4 x 6 cards, and the 
notches were punched with a lunch- 
room check-punch. These cards are 
not as good paper stock as one might 
wish, but when only one person uses 
the file, the ordinary inexpensive cards 
last very well. 

Such a simple system as this ob- 
viously would not serve even a small 
library; nor even the staff of a labora- 
tory employing more than a very few 
persons. It could, of course, be elab- 
orated for such use; but as it stands 
it offers much utility for an individual, 
at little cost. 
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High Speed Data Plotting 
Instrument for Strain Gauges 





By R. J. CARLETON, JR.* 


Abstract: A description is given of a new 
multi-channel instrument for recording strain 
gage data and automatically plotting results 
on individual graphs. The recorder plots strain 
magnitude on the X axis and per cent load on 
the Y axis. It is also useful for a-c and d-c 
transducers, thermocouples, or any voltage gen- 
erators, where a large number of strain gages 
or other inputs is used. Savings are large in 
manpower, time to test, and time required to 
record data, and in reduction of errors. 


NEW multi-channel recording and 

plotting instrument for use with 
strain gages is shown in Fig. 1. It re- 
cords 48 or more channels of strain 
gage data vs per cent load. The end 
result is a series of individual block 
6” x 5%” graphs, one for each input 
channel. The strain readings are 
plotted vs proper load values. A 12- 
foot length of 12 in. wide strip chart 
paper is the means for collecting the 
data. On this chart are printed forty- 
eight 6 in. x 5% in. rectilinear graphs, 
numbered 1/ to 48. (Fig. 3) 


If a test is to consist of 0 to 100 
per cent of load in 10 per cent incre- 
ments, eleven passes through the re- 
corder are required to plot strain vs. 
0 to 100 per cent load. On each pass, 
the chart drive is adjusted for the 
desired load increment. On each pass, 
strain readings 1 to 48 are plotted, 
each on its own graph. At the end of 
the test, the chart contains the de- 
sired forty-eight plotted, direct-read- 
ing results of strain vs load. 


With the increase in use of strain 
gages in large quantities, there has 
been a growing need for instrumenta- 
tion of this type to record the output 
of the strain gages with accuracy and 
economy. While the cost of the strain 
gage is relatively small, the cost in- 
curred in installation, recording, and 
evaluation of the data far outweighs 
the initial gage cost. For static test- 
ing of a few gages, the old standby 
Baldwin L or K indicator with an 


*Gilmore Industries, 5713 Euclid Avenue, 
Cleveland 3, Ohio 





input switching or selector arrange- 
ment handles most of the needs. When 
tests become so large that the number 
of gages in operation on a single test 
run into the hundreds, better instru- 
mentation is required. There have 
been a number of 48-point switching 
and balancing units made in the past, 
but these, in general, were fairly slow 
and, while far better than previous 
instruments, still left much to be 
needed. 





Fig. 1. (on right) shows 48-Point Automatic 
Switching and Plotting Recorder. Fig. 2 (on 
left) is Automatic Motor Zero Balance Opera- 
tion. 


The first large scale use of strain 
gages for static testing was in the 
testing of airplane sections and the 
complete airplane itself. Here, 400 to 
1000 gages are in operation during the 
test, and require an equivalent number 
of channels of recording equipment. 
Let’s take a complete airplane and 
add up the number of data points that 
must be recorded. Assume, as men- 
tioned above, that it is tested from 0 


to 100 per cent of load, by 10 per cent 
increments, thirty times, before all of 
the testing is completed. This means a 
total of 300 test points and, assuming 
500 strain gages used, a total of 
150,000 data points to be recorded, 
plotted, and evaluated. To record this 
data manually without multiple-chan- 
nel balancing and switching is almost 
out of the question, as it becomes 
quite costly in manpower and testing 
time. This is some of the background 
that brought to us a request to make 
an instrument which would balance, 
switch, record, and plot strain gage 
data at a fast rate. From a specific 
request, we designed and built two 48- 
point automatic strain-gage data plot- 
ting instruments. 


Recording vs Plotting 

There are really three steps in get- 
ting strain gage data from the test 
into usable form. First, the strain 
gages must be zero balanced and pow- 
ered with the necessary circuitry. Sec- 
ond, it is necessary to scan the strain 
gage circuits used and to record the 
data on a permanent record at as 
rapid a rate as possible. Third, most 
structural designers want to see the 
data from each strain gage channel 
plotted as stress vs load for proper 
evaluation of the data against design 
specifications. 


In the past, much of the strain 
gage data has been recorded manually 
in tabular form, so that a large num- 
ber of hours are required not only to 
take this recorded data but to convert 
and hand plot it on a stress vs. load 
graph for the proper evaluation by 
the design engineer. There are several 
features of the manual system to 
which the structural test man and de- 
signer objects. First, he likes to see 
what is going on in his test and “feel 
his way along.” It is difficult to see 
the progress of a test if all the data 
Although one or two critical points 
can be immediately plotted as a guide 
to the progress of the test, the ob- 
jections are, first, that time is required 
even to plot a few points and, second, 
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that it is not always possible to select 
the proper guide points for observa- 
tion. 


To overcome these two disadvan- 
tages, the specifications for an im- 
proved instrument required that the 
recording instrument plot the data on 
its proper load point and have the data 
immediately available on all channels 
for inspection by the test supervisory 
personnel. The stress vs load curve 
can be observed as the test progresses. 
If it deviates from the design straight 
line before it should, and the yield 
point is exceeded, the test can be 
stopped before any damage occurs to 
the plane. Without proper observation 
of this data as the test progresses, 
there can be occurrences of premature 
breakage in critical parts. Such fail- 
ures result in large expenses for re- 
placement of faulty parts, and in 
damage to other parts which fail as 
secondary results. In addition, there 
are long and costly delays because the 
test sections must be rebuilt and re- 
gaged before the test can be continued. 


Performance 


Fig. 4 shows two of the first units 
made to meet specifications of one air- 
craft structural test group. The per- 
formance is as follows: Speed—48 
points in 96 seconds or less; Zero Con- 
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trol—A 48-channel balancing circuit 
for 120 to 500 ohm strain gages with 
zero adjustment for each channel of 
plus or minus .005 in./in. strain; 
Chart—12 in. wide paper printed in 
6 in. x 5% in. square graphs. The 
graphs are side by side on the paper 
and staggered on 3 in. centers, re- 
cording per cent load on the vertical 
axis vs strain across the horizontal 
axis; Jnput—One or two resistance 
strain gages arranged for each chan- 
nel. A remote distribution terminal 
box supplied with 50 feet of cable to 
reduce wiring problems; Ranges— 
Strain scales of 2000, 5000 and 10,000 
micro-inches per inch for 6 in. graph 
available with a gage factor adjust- 
ment of 1.7 to 2.2; Operation—The 
chart paper designed to be ejected 
from the instrument on to a table or 
in a continuous loop for immediate 
inspection. By running the same strip 
of chart paper through the instrument 
ten times, a full graphical plot of 
these 48 channels can be obtained; 
Set-up—lIndividual channels can be 
quickly selected manually in any order 
for set-up. 


Component Arrangement 

The functional block diagram of the 
method used for obtaining this per- 
formance is shown in Fig. 5. The 
scanning switch selects the strain gage 
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Fig. 3. Resulting Graph from Plotting Recorder. 
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Fig. 4. Two 48-Point Plotting Recorders in 
Fijld. Test. 


channel and its corresponding zero 
setting. The scanning switch is mech- 
anically connected to the plotter chart 
drive and to the print wheel. The 
strain gage measuring circuit output 
is fed through a servo, to advance the 
print carriage across the chart. 


The instruments, shown in Fig. 4, 
are in a 66 in. rack with a strip-chart 
recording instrument mounted at the 
top, and the switching and balancing 
unit for 48 channels located below. 
Under the instrument is located a 
control system for multiple ranges, 
zero adjustment, and gage factor con- 
trol. These instruments are operated 
through 48 points each with a roller- 
towel strip-chart record, as shown on 
one instrument. A piece of paper suf- 
ficiently long to plot 48 individual 
strain gage graphs is loaded into the 
machine and spliced together with 
scotch tape. The instrument is a zero- 
center unit with range of plus or minus 
2000 micro-inches per inch, and addi- 
tional higher ranges selected by switch. 
It has a gage factor adjustment of 
1.7 to 2.2. 

























































































—— 
MEASURING SERVO 
CIRCUIT AMP. 
] D.C. 
| | sine! 
SCANNING 
Y fs TIT rT. 
SWITCH a 
| 
| Tr jae 
| 48 REMOTE q 
ZERO INPUT a) 
|  |BALANCE| |TERMINALS] b—— 
TUTTT TT T 
GAGES PLOTTER 








Fig. 5. Functional Block Diagram. 


ISA Journal 











Fig. 2, which appears on page one, 
shows one of the more recent models 
with some additional features. On the 
front of the instrument panel, along 
with the 48 zero-adjustment helipots, 
are 48 indicator lights to show the 
operator the channel connected into 
the circuit at any time. This facilitates 
setup and reduces errors and wrong 
adjustment of the zero pot, which 
would mean switching back to that 
channel and re-zeroing. This instru- 
ment also has an automatic zero- 
balancing hand gun to reduce setup 
time. The zero pots are located in re- 
cessed holes to prevent accidental 
bumping during tests or between tests 
when work is done around the instru- 


ments. 


Technique of Operation 

The 48 channels are wired with a 
multi-conductor cable to a remote dis- 
tribution box. This box, attached by 
50 ft. of cable to the instrument, can 
be taken directly out into the test 
structure to minimize the number of 
connecting cables. For example, it can 
be located directly beneath a wing of 
a plane, with all the strain gage wires 
going directly into the plane. Each 
channel is equipped with a pair of 
terminals for an active gage and a 
compensating gage, or for proper hook- 
up of two gages when bending is ex- 
pected in a section during the test. 


The first step is to wire up all of the 
gages to the proper inputs and then 
return to the instrument to set up the 
zero balance. The control panel is set 
up on the desired range which will 
cover the maximum strain to be meas- 
ured, the gage factor desired, and the 
basic zero settings of the instrument 
itself, either on the left edge, center, 
or right edge of the scale. For normal 
use, the instrument is set at zero on 
the center of the scale so that tension 
strain reads to the right and com- 
pression strain to the left, thus indi- 
cating both polarity and magnitude. 
Next, the instrument is manually 
turned to channel 7 by means of the 
knob and dial shown in Fig. 6. The 
instrument is balanced to read zero on 
the scale for true instrument zero, 
and then switched over to a remote 
zeroing motor. This motor is equipped 
with a convenient pistol grip handle, 
as shown in Fig. 2, to zero channel 1. 
This hand gun with a screwdriver 
nose is inserted in the No. 1 zero re- 
ceptacle. When the instrument is set 
to channel /, it will automatically turn 
on the No. 1 pilot light, indicating to 
the operator the proper zero adjust- 
ment to balance. When the gun has 
been inserted into the zero balance, 
the motor shaft quickly rotates left or 
right until the true circuit balance for 
the channel has been obtained. The 
screwdriver has a hex shaft so that, 
by visual operation, it can be quickly 
determined that it is not rotating and 
the instrument is at balance; and the 
gun can then be removed. A convenient 
push button marked “start” is located 
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on the control panel. When the instru- 
ment is in the zeroing operation, it 
will advance the selector switch one 
channel and stop, allowing the opera- 
tor to see the No. 2 pilot light illum- 
inated and to insert the zero gun in 
the No. 2 channel. No. 2 is automatical- 
ly zeroed and then the gun removed, 
the “start” button pushed, channel ? 
light energized, the gun placed in No. 
3 balance, and so on down through the 
48 points. 


The 48 gages are zeroed in a mini- 
mum of time and the instrument is 
ready to be loaded with the plotting 
paper. A section of chart paper equal 
to forty-eight 6 in. staggered graphs 
is cut and then inserted into the in- 
strument and spliced on to the tail 
end of the paper, to form a continuous 
loop, commonly called a “roller towel” 
loop. Space is provided on the graph 
for numbering 1 to 48 or for any ap- 
propriate numbering system desired. 
The instrument is switched to channel 
1, and, by means of the hand wheel on 
the chart drum, the paper is set at the 
zero per cent load line. This is accom- 
plished through a graduated scale on 
the edge of the chart paper. The load 
line is moved, by means of the hand 
setup wheel and a slip clutch, to line 
up with the set index line. Since chan- 
nel 1 will be the first print to be made, 
the setting is done actually on channel 
48; the instrument and index line are 
made accordingly. With the roller tow- 
el paper loaded and set up on zero 
per cent load, the instrument set on 
channel 1, the unit is ready for a single 
cycle operation of test. As a double 
check, three pilot lights are furnished 
indicating, (1) that it is set on chan- 
nel 1; (2) that it is set with the proper 
indexing line on the channel 48 graph; 
and (3) that the switch has been re- 
turned from the zeroing operation 
back to the printing operation. With 
the instrument or instruments set up 
in this position, it only requires press- 
ing of the start switch and the instru- 
ment will print 1, switch to No. 2, 
print 2, and so forth through 48 chan- 
nels, and automatically stop after 
printing 48, ready for the second load 


test. As soon as the next test load on- 


the structure has been set up, say 10 
per cent, the drum can be indexed to 
match the 10 per cent load line on the 
paper, and the “start’”’ switch depress- 
ed for a second test. Load test No. 2 
can be 10 or 20 per cent, for example, 
or 21, 25, 27%, or any value desired. 
This setup holds the printing mechan- 
ism on that percentage point through- 
out the entire 48 points. If desired, 
a second test can be run again right 
on top of the same load point, if for 
some reason it is felt that there may 
have been some error in test. Any de- 
viation in strain value could be ob- 
served. 


Since the chart paper feeds out of 
the instrument in front, as shown on 
Fig. 4, it is possible for the test per- 
sonnel to observe the results on the 
graph immediately after printing. 





Fig. 6. Manual Channel Selector and Indicator. 


Possible Chart Arrangements 

The 48 individual graphs are 6 in. 
high, requiring a total length of paper 
of 12 ft, since there are graphs on 
each side of the zero in a staggered 
form. The handling of the paper has 
been done in several ways: 


(1) The paper has been set out in 
front of the instrument down onto the 
floor slightly and back up into the 
instrument in a continuous loop with- 
out any attention. 


(2) A small box, 13 in. wide by 10 
in. front to back by 12 in. high, has 
been located at the base of the instru- 
ment so that the paper will feed down 
into the box and back up into the in- 
strument. With the instrument mount- 
ed at eye level, there are about 2 ft of 
paper which must loop in the box if a 
48-point section of paper is put into 
the instrument. 


(3) A small roller has been located 
about 2 ft in front of the instrument 
so that the paper merely loops down 
the front over the roller and back up 
to the instrument. 


(4) Another method has been to use 
the normal paper handling means 
within the instrument and not operate 
a continuous loop but feed from the 
payout spool, through the printer, 
down across the front 8 in. chart 
plate, and wind up on the lower spool. 
In this system, the 48 graphs are then 
run through the printer and end up 
wound up on the pickup drum. Instru- 
ments have been built with an auto- 
matic reversing feature, so that a re- 
verse switch is operated to run the 
paper from the windup spool through 
the instrument (without printing) 
back onto the payout spool. This does 
not allow as much visual observation 
of the data as in the paper handling 
systems mentioned previously. 
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(5) A strip of paper only 26 graphs 
long has been used so that the first 25 
points are printed on the individual 
graphs and points 26 to 48 double up 
on the first set of graphs, so that the 
record hangs down only a little over 2 
ft on the front of the instrument and 
is a little easier to handle. 


Some of the instruments made have 
print hold-out solenoids so that the 
printer can be witbheld and the instru- 
ment cycled around through the 48 
points, for visual observation of rec- 
ords that have been printed and of the 
appearance of the stress-load curve. 


The printer actually is a 1-to-12 
printer, repeating four times to ob- 
tain the 48 points of data. With the 
chart marked in advance 1 to 48 and 
with the instrument equipped with a 
dial indicating points 1 to 48, there 
has been no trouble to date with con- 
fusion or duplication of points that 
could be caused by erroneous setup. 
The later instruments are all equipped 
with an automatic shutoff device 
which stops the instrument on point 
48, so that, regardless of which chan- 
nel the test is started on, the cycle 
will always stop at 48 and not con- 
tinue on and repeat channels. Through 
this automatic stop, the instrument is 
always waiting on / for correct start- 
ing. 





Fig. 7. Schematic Circuit of a Single Channel. 
Rl, slide wire; R2, range resistor; R3, gage 
factor adjustment; R4-R7, zero adjustment net- 
work; R8-R11, slidewire network; S1, S2, S4, 
strain gage selectors; S3, S5, measuring cir- 
cuit switches; S6, zero control selector, S1-S6 
is a 6-pole, 48-position rotary switch. 


Electrical Circuit 

While the plotters have been made 
a-c and d-c, the preference is for d-c, 
because of freedom from cable prob- 
lems. On d-c, no trouble is encountered 
with capacitance, nor is there need 
for phase balance on any length or type 
cable. The circuit is designed for one 
or two strain gages in one half of a 
d-c bridge, with the other half used 
for the measuring and balancing 
slidewire of the recorder. The basic 
circuit of a single channel is shown 
in Fig. 7. This is the well known 
Wheatstone Bridge with the following 
special features: 


(1) No standardization. A single 
bridge is used with common power 
source for both gages and slidewire 
balancing potentiometer; therefore, 
operation is independent of supply 
voltage. 
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(2) The calibration and overall 
operation holds for 60-to 500-ohm 
gages. Gages are powered direct from 
supply. The measuring circuit located 
on the other half of the bridge is then 
unaffected by gage resistance. 


(3) Any resistance can be used 
intermixed on a _ single instrument: 
120 ohms on channel /, 240 on channel 
2, 500 on channel 2, etc. The points of 
items 1 and 2 allow this. 


(4) One compensating gage can be 
wired for use on 1 to 48 active gages, 
or several gages can be used to com- 
pensate all 48 active gages in any 
order desired. The gage half of the 
bridge is switched at both power sup- 
ply points and at midpoint. Thus only 
one set of input terminals is connected 
to the circuit at a time. If a gage in 
compensating gage position 1 is wired 
by jumpers to all other 48 compen- 
sating inputs, the switch picks it up 
as the compensating gage on all 48 
channels. If the same gage is wired 
to only the even-numbered channels, 
it is picked up by the selector switch 
only on the even channels, with a 
second or several compensating gages 
wired for the odd channels. With this 
independent switching, any desired 
arrangement can be wired in by 
jumpers. 


(5) No zero shift errors caused by 
switches. Double switching is provided 
in the power leads to the bridge. The 
gages (120 ohm) require some 50 ma 
of current while the slidewire half 
takes less than 2 ma; the big switch 
resistance error will then be in the 
gage half of the bridge. To eliminate 
this, a parallel set of 48 switch points 
picks up the power for the slidewire 
from the gage terminals on the gage 
side of the switch. This throws the 
same voltage loss in both halves of 
the bridge and therefore does not 
appear on the instrument. 


(6) No zero control errors intro- 
duced. The zero: balance has been de- 
signed to operate in the slidewire cir- 
cuit. A separate switch picks up each 
of 48 zero pots which adjust the slide- 
wire position in its half of the bridge. 
A more common zero control system 
that could have been used shunts the 
gages to balance. Thus, a 1 per cent- 
high gage shunted down to balance 
results in a 1 per cent loss in sensitiv- 
ity. Zeroing in the slidewire circuit 
introduces negligible losses. 


(7) Gage factor adjustment is in 
the slidewire circuit and is designed 
to be independent of gage resistance; 
adjustments do not shift zero as some 
systems do. 


Possible Variations 
There are a number of variations 
of this type of instrument that have 


been and can be made. Several units 
record 144 points on a single chart, 
These instruments also have indiy. 
idual gage-factor settings for each 
channel and are built into 4 sections 
per 144 channel unit, for portability, 
Another recorder of 48 points (Fig. 
1) is sectionalized in 4 small cabinets 
to allow passage through small port- 
holes into a structure where the test. 
ing will be done. The instruments have 
been built as both d-c and a-c potentio- 
meters. They are then adaptable for 
inputs from other than strain gages, 
such as pressure, force, and displace- 
ment transducers, and thermocouyles, 
The calibration can also be made is a 
straight millivolt recorder for general 
use, or with a variety of inputs on one 
recorder. 


While one of the principal advan- 
tages of these instruments is the com- 
plete plotted or graphic results, there 
are needs also for tabular, tape, or 
punched-card output. A digital con- 
verter can be driven simultaneously 
with the plotting to operate conven- 
tional IBM punch card equipment. 
With this dual output, the test can be 
run, monitored, analyzed, and checked 
with the graphical results, with the 
punched cards used for later calcul- 
ating, computing, or averaging opera- 
tions. 


Economics 

The savings in aircraft and similar 
structure testing are both direct and 
indirect. Some of the indirect benefits 
resulting from on the spot knowledge 
of test results were discussed above. 
For direct savings, the actual man 
hours on test can be compared, manual 
vs automatic recording. One company, 
testing fighter planes, uses 25 to 30 
men when testing. On manual data 
recording tests, 7 minutes are required 
to record, while the plotter can do it 
in 1% minutes. A saving of 5 minutes 
per test looks small, but then with 
350 to 450 test load points per plane, 
this is over 30 hours of test time, and, 
at costs of $200.00 per hour or more, 
means $6,000.00 per test. This again 
is only one of the direct costs which 
can be easily determined. Add to this 
some of the other savings of: (1) 
reduction of test failures and delays; 
(2) reduction of test time afforded by 
the quick monitoring of progress; (3) 
reduction in data recording personnel 
at test; (4) reduction in man hours 
for hand plotting of tabulated results. 
It is apparent that automatic data 
recording and plotting equipment will 
pay for itself. 


Perhaps one half of those using 
strain gages in quantities of 200 or 
more per test now use some form of 
automatic data recording. Many users 
feel the missing link or key to much 
wider use of strain gages is the im 
strumentation. We have presented one 
new approach on data recording t0 
keep strain gages up to date in this 
era of automation. 
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Production and Measurement of 
Temperature Below 1K; Application 
to Nuclear Polarization 





Abstract: In this paper we briefly describe 
the technique of magnetic cooling by which 
temperatures in the range from 0.001K to 1K 
may be obtained. An example of the use of 
these low temperatures in a recent nuclear 
physics investigation is given and the measure- 
ment of temperatures in this region is dis- 
cussed in some detail. 


THE MAGNETIC COOLING 
PROCESS 


Gaseous Cooling 

N the usual industrial refrigeration 
pen one compresses a gas and 
removes the heat of compression, 
using a heat exchanger. This com- 
pressed, cooled gas is then expanded 
in a Joule Thomson expansion or 
through an engine doing external 
work, and the gas is thereby cooled. 
In this way one may obtain, for ex- 
ample, liquid nitrogen, which boils at 
77K; liquid hydrogen, which boils at 
about 20 K; or liquid helium whose 
normal boiling point is 4.2K, the low- 
est of any material. To reduce the 
temperature further, the simplest pro- 
cedure is to lower the vapor pressure 
over liquid helium, using a large 
vacuum pump. In this way tempera- 
tures of about 1K may be fairly read- 
ily obtained at a pressure of approxi- 
mately 0.1 mm of mercury, and by 
using the largest diffusion pumps 
available one may obtain a tempera- 
ture of about 0.7K. This is, at a liquid 
helium vapor pressure of about 0.002 
mm of mercury, a rather high vacuum. 
Probably this is close to the lowest 
temperature that can be obtained by 
these methods, since the vapor pres- 
sure of liquid helium falls exponen- 
tially as 1/T below 1K reaching, for 
example, a calculated value of 10 
mm at 0.1 K. Obviously one cannot 
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operate a gas cycle refrigerator at 
such low pressures, for gases at such 
low pressures cannot do an appreci- 
able amount of work in a thermody- 
namic sense. 


Magnetic Cooling 

So far as thermodynamics is con- 
cerned, the gas cycle refrigerator is 
by no means unique. Any system capa- 
ble of doing work in the temperature 
region of interest may be employed, 
and at temperatures near and below 
1K, a magnetic cycle using a para- 
magnetic material may be used. A 
suitable material is, for example, 
chromium potassium alum, the same 
material which is used as a hardener 
in photographic fixing baths. 


In this salt the chromic ion is mag- 
netic, the magnetism being due to 
electron spin. Atom for atom, chromic 
ion is more strongly magnetic than 
steel. Unlike steel, however, the chro- 
mic salt has no permanent net mag- 
netization; i.e., its elementary mag- 
nets are in a state of very nearly 
complete disorder. When a magnetic 
field H is applied to this salt, the 
elementary chromic ion magnets be- 
come somewhat oriented and the sam- 
ple then has a net magnetization 
which we will designate as M. In this 
process of magnetization, thermody- 
namic work is done, the change of 
internal energy of the salt being MdH. 
This work term is analogous to the 
familiar PdV work term of the gas 
refrigeration cycle, where M is analo- 
gous to the pressure P, and H is anal- 
ogous to the volume V. In the mag- 
netic cooling cycle, we apply a field 
H of say 10,000 oersteds to the sample 
of chromic potassium alum at an ini- 
tial temperature of 1K, and in doing 
this the temperature may rise by a 
factor of about ten, depending on the 
rate of application of H. This heat of 
magnetization is conducted away. If 


the sample is then thermally isolated 
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and the magnetic field is removed, the 
sample will do external work on the 
magnet circuit and will be cooled to 
about 0.1K. In this manner, a chromic 
salt has been cooled to temperatures 
within 0.0015K of absolute zero in 
some experiments at Leiden. 


Limiting Factors 


One may reasonably inquire as to 
what factor limits the temperature 
decrease obtainable; to understand 
this most readily we use the entropy 
concept. Entropy may be regarded as 
a measure of the degree of order of a 
system. When the elementary magnets 
are completely disordered, the mag- 
netic entropy has a maximum value 
of R log. (2J+1) where R is the gas 
constant and J is the electron spin 
quantum number (J = 3/2 for chro- 
mic ion). If a magnetic field of infinite 
strength were applied so that every 
elementary magnet was perfectly ori- 
ented with the field, the magnetic 
entropy of the system would fall to 
zero. The ordering effect of the mag- 
netic field is opposed by thermal mo- 
tion of the atoms, so the magnetic 
entropy depends both on the tempera- 
ture T and on H when H is finite. In 
addition to the ordering effect of H, 
there are electric and magnetic fields 
internal to the salt, due, for example, 
to the chemical binding forces, which 
have a very weak tendency to orient 
the elementary magnets. These forces 
are too feeble to give an appreciable 
orienting effect at temperatures as 
high as 1K, but in the millidegree 
temperature range, the thermal mo- 
tion is reduced so that they have a 
sufficiently strong ordering effect on 
the elementary magnets to decrease 
the entropy. 


The fundamental factors in the 
magnetic cooling process may now be 
understood. At the relatively high 
initial temperature 7; of say 1K, a 
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strong magnetic field is applied to the 
salt. This orients the elementary mag- 
nets to a high degree and correspond- 
ingly lowers the entropy by an amount 
AS. The quantity of heat liberated 
will be 7; AS. When the sample is 
thermally isolated, the entropy can no 
longer change. Thus, when the mag- 
netic field is removed, the salt goes to 
the final temperature, 7;, at which 
the entropy decrease (due to the in- 
ternal fields in the salt) is the same 
as the entropy decrease which was 
produced at 1K by the combined ef- 
fect of these internal fields and the 
applied magnetic field. Thus, the final 
temperature will be lower for mate- 
rials where the internal fields are 
weaker. 


Maintaining Low Temperatures 


When the salt is cooled in this way, 
it immediately begins to warm up 
again. However, this warmup rate can 
often be made very small, both by 
improving the thermal isolation and 
by using a sample with a large spe- 
cific heat. In good cases the heat leak 
to the sample may be as low as 0.01 
microwatt and the specific heat as 
large as 0.1 joule per degree at a tem- 
perature of say 0.1K. Under these 
circumstances many hours are re- 
quired for a one per cent temperature 
change. It is interesting to note that 
this specific heat of a paramagnetic 
salt is enormously larger than that of 
a nonmagnetic material at the same 
temperature. The specific heat of a 
thimble full of chromium potassium 
alum at 0.1 K is the same as that of 
3 tons of copper at the same tempera- 
ture. 


AN APPLICATION OF 
TEMPERATURES BELOW 1K 


A Problem in Nuclear Physics 

One of the fundamental problems 
of nuclear physics is the nature of the 
dependence of nuclear forces on angu- 
lar momentum. For example, neutrons 
and many nuclei have a _ property 
called spin, which is analogous to the 
rotation of the earth; and the force 
between neutrons and nuclei depends 
on whether the two species are rotat- 
ing in the same or in an opposite sense. 
This spin dependence, as it is called, 
has not been directly investigated for 
many systems; and it has been our 
purpose for the past few years to de- 
velop a new method for such studies. 
The obvious approach is to orient or 
polarize all the neutrons in a beam 
from a uranium reactor, say, with 
their north poles up and then to allow 
this beam to interact with a target 
sample of nuclei whose spins are simi- 
larly oriented. By comparing the frac- 
tion of the neutrons in the beam which 
is captured or scattered by the nuclei 
when the two species are polarized 
in the same sense with this fraction 
when they are oriented in an opposite 
sense, one obtains a direct measure 
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of the spin dependence of the neutron- 
nuclear interaction. We have recently 
performed the first experiments of 
this type in collaboration with S. 
Bernstein, C. P. Stanford and T. E. 
Stephenson.’ In that this paper is pri- 
marily a discussion of ultra low tem- 
perature techniques we will not go 
into the nuclear physics aspects of the 
work. 


Requirements for Solution 

Low temperatures enter the prob- 
lem in the polarization of the target 
nuclei. Nuclei which have spin have a 
corresponding magnetic moment; i.e., 
they behave as elementary magnets, 
just as the paramagnetic electrons 
discussed in the previous section do. 
As the nuclear magnetic moments are 
thousands of times weaker than the 
electronic magnetic moment, corre- 
spondingly higher magnetic fields and 
lower temperatures are necessary to 
orient the nuclear spins. In fact, mag- 
netic fields of the order of a quarter 
of a million oersteds at temperatures 
near 0.1 to 0.2K are essential to ob- 
tain nuclear polarizations of as much 
as 20 per cent of saturation. The pro- 
duction of such a magnetic field with 
a conventional solenoid magnet would 
require on the order of 10 megawatts 
and, in addition, the problem of pro- 
ducing temperatures on the order of 
0.1K in the vicinity of such a field 
appears to be difficult in the extreme. 


One Solution’ 

The problem may be solved, how- 
ever, through the use of suitable para- 
magnetic salts. In manganous ammo- 
nium sulfate, the five magnetic elec- 
trons of the divalent manganese (J = 
5/2) produce an equivalent magnetic 
field at the Mn” nucleus of the above 
required magnitude. Further, this 
material is suitable for magnetic cool- 
ing. In our measurements, we cooled 
the salt to 0.20K in the presence of 
a field of 2350 oersted. The small mag- 
netic field served to orient the electron 
spins nearly to saturation along this 
external field, and the internal equiva- 
lent magnetic field of about 250,000 
oersted polarized the nuclei at this 
low temperature along the direction 
of the electron spins. As the electron 
spins were oriented by the small ex- 
ternal field, a net polarization of the 
nuclei of 17 per cent resulted along 
the latter field. The magnitude of the 
large internal field is obtained from 
microwave measurements. In the fol- 
lowing section we discuss the meas- 
urement of the temperature of 0.20K. 
Knowledge of this temperature was 
essential to an interpretation of the 
nuclear physics results. 


‘Superior numbers refer to similarly num- 
bered references in the Bibliography at end 
of text. 


THE MEASUREMENT 
OF TEMPERATURE 


Fundamentals 

For measurements below IK, one 
must go back to the fundamental 
definition of temperature in the sec. 
ond law of thermodynamics, 

T = dQ/dS 

This says that, fundamentally, tem. 
perature is the value of a derivative, 
that of the heat content of a material 
with respect to its entropy. Experi- 
mentally, this derivative cannot con- 
veniently be measured directly, but a 
suitable procedure is to measure a 
ratio of derivatives as 

T = (dQ/dP)/(dS/dP) 

where P is some parameter. For ex. 
ample, P could be the magnetization 
M, if the temperature measurement is 
to be made with the salt in a magnetic 
field. Thus, M is a suitable parameter 
for our purpose; for we wish to meas- 
ure T in the presence of the small 
magnetic field of 2350 oersteds, as 
mentioned earlier. 


Heating 

To perform the measurement, heat 
is supplied to the sample by two Co” 
gamma ray sources, each of 2 curies 
strength. The sources were in the 
form of cylinders %-in. in diameter 
by %-in. high, and were located in 
two lead housings on opposite sides 
of the Mn salt and about 4-in. away. 
They supplied heat to the sample at 
a rate of dQ/dt of 2390 ergs/minute 
or 3.98 microwatt, where t is the time. 
The lead housings were constructed so 
that the heating could be turned on 
or off. This heating produced a time 
drift dM/dt in the magnetization M 
of the sample which could be meas- 
ured, so we write 








dQ/dt 
DY ce coctypanietiiniasonantios 
dM dS 
dt dM 


To complete our discussion of the 
measurement of TJ we must now say 
how M is measured as a function of 
entropy and time and how dQ/dt is 
obtained. 


Measurement of Magnetization’ 


The method for the measurement 
of magnetization which we have used 
is one which was first proposed by 
Casimir. In this, the salt, in the form 
of a sphere cut from pressed pow- 
dered salt, is made the core of a trans- 
former, Fig. 1; and this is mounted in 
a magnet, producing a field H, which 
is 2350 oersted in our case. This field 
H produces a magnetization M, which 
we wish to measure. We now apply 4 
change AH to the sample by closing 
the switch in the transformer primary 
circuit P. If AH << H and is per- 
pendicular to H, the total field H will 
be rotated but its magnitude will not 
be appreciably increased. Correspond- 
ing to this rotation of H, the mag- 
netization, M, will be rotated through 
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———— CS S~S Utilization of Measurements of M 120 ON 
I say | Measurements of M at various mag- WS paces 
; i | netic entropies were obtained in the i 7a Exteapon aren From - 
l A | following way. As discussed in the | | © ASSUMING tm ERROR IW | 5- 
first section, when a magnetic field is _ we ia @ Pd 4.) See 
A applied to a paramagnetic salt at a ; at jH=2sso@ | | 
oe | temperature near 1K, the electron ne CAN | eS ees 
spins are partially oriented. Corre- S| “% 
wacneT POLE | MAGUEY POLE sponding to this ordering, the mag- w | %N 
netic entropy is lowered and the abso- oT Tr 1 = 
A 8 lute value of this magnetic entropy 
& may be readily calculated, by the m9 }—4 4 tt tet] — 
‘ formulas given in the preceding sec- 
N tion, for a given H and T (near or with DOR hes wet DS pa 
above 1K). After thermal equilibrium 2 ee eS eee ee 
is attained at a given initial entropy, 
the salt is thermally isolated and the Fig. 3. Change of Magnetization of the Sample 
3H" Bw field is lowered to our required final 6 oe 
ae a value of 2350 oersted. Here M is Cerne pre as? 
—— a Jenene measured as described above. Because known atomic X-ray absorption co- 
ina a the salt is thermally isolated in this efficients and a measurement of the 
Fig. 1. Schematic of the Magnetization Meas- process, its entropy is constant, and radioactiove source strength of the 
urement Apparatus. thus the entropy at which M is meas- Co”. We did this, but we preferred to 
——— ured is the same as the calculated make a direct measurement of dQ/dt 
initial value. Fig. 2 shows a graph of as well. In the neighborhood of 0.5K, 
the same angle at constant magnitude. measurements of the entropy S as a the magnetic susceptiblity of manga- 
The resulting small AM will produce funtion of M obtained in this way. nous ammonium sulfate is very sensi- 
a signal in the transformer secondary Over the range of measurement, the tive to the temperature. We prepared 
S, which will give a deflection in the relation is very nearly linear and a sample with a constantan electric 
ballistic galvanometer. By similar tri- thus the required derivative dS/dM heating coil built in and we compared 
angles, is easily calculated. the increment of electric power neces- 
H M We can now see how the change of sary to produce a given change of 
Sill Sen emai M with time, dM/dt, is obtained. One = ™agnetic susceptibility with the time 
AH AM simply observes the drift of the bal- required for the Co” gamma rays 
, listic galvanometer deflection with to produce the same susceptibility 
and knowing H, 1H, and 1M (from time when the Co” gamma ray sources change. This gave dQ/dt directly to 
the galvanometer deflection ) M may are turned on. Fig. 3 gives some typi- about one per cent with the value of 
be calculated. The calibration of the cal results. This again is a straight 3.98 microwatt mentioned earlier. This 
galvanometer deflection in terms of line and the slope is easily obtained. measured result agreed with the cal- 
AM is simply done in the temperature culated value mentioned above. 
region above 1K, where M as a func- Measurements of Gamma- 
tion of H is known from theory: Ray Heating’ CONCLUSION 
(M/Nz) = (2J+1) coth The rate of heating dQ/dt of the ane 
[(2J+1)X] —cothx sample by the Co” gamma ray sources By canine the above measured 
(S/Nk) = XcothX — can be calculated fairly well from the values of dQ/dt, dS/dM, and dM/dt 


in the first equation, we obtained the 
temperature JT = 0.20K at which our 
nuclear polarization experiments were 
performed. 


(2J +1) Xeoth[ (2J+1)X] 
+1n.sinh[ (2J+1)X] — 1n.sinhX 


where X = uH/kT and u is the Bohr ” 
magneton, J is the angular momentum 

quantum number, N is Avogadro’s s, 060} 
number, k is the Boltzmann constant, 
H is the magnetic field intensity, and 
T is the absolute temperature. 
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Automatic Control of Batch 
and Continuous Sterilizers 





Abstract: Automatic control of sterilizers, 
whether used for processing foods or pharma- 
ceuticals, is rapidly gaining momentum. This 
paper discusses various completely automatic 
control systems for horizontal and vertical 
retorts using either steam or hot water as the 
sterilizing medium. Control equipment require- 
ments for various types of continuous steril- 
izers are also discussed. In the discussion of 
contro] equipment requirements, due considera- 
tion is given to the importance of the type of 
container for batch sterilization and to product 
characteristics for both batch and continuous 
sterilization. 


OR several decades retorting was 

the only method available for steril- 
izing products in cans or, more recent- 
ly, in glass jars. At the present time 
continuous sterilization processes are 
receiving increasing acceptance. How- 
ever, retorting is still in the lead with 
respect to volume of product process- 
ed. Instrumentation plays a major 
role in the operation of processing 
equipment for product sterilization. It 
is the purpose of this paper to discuss 
several control systems used on such 
processing equipment. 


Examination of current retorting 
operations shows that instrumentation 
is playing a leading role in quality 
control, high production and low cost. 
Semi-automatic control systems are in 
wide use.t Fully automatic or push- 
button retorting is paying off for the 
processor. Hence, its use will become 
increasingly greater in the years 
ahead. 


Sterilization by retorting is done 
either by using a steam cook or a wa- 
ter cook. A steam cook is normally 
used for cans and a water cook for 
glass jars. In general, the control 
problem for a steam cook is less com- 
plex than that for a water cook. 


*Application Engineer, Taylor Instrument Cos., 
Rochester 1, N. Y. 


1Superior numbers refer to similarly numbered 
references in the Bibliography at end of paper. 
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Fig. 1. Automatic Control System, Steam Cook 
—Cooling Outside of Retort 


Steam Cook—Cooling Outside 
of Retort 

Fig. 1 illustrates a completely auto- 
matic steam cook control system for 
small cans. After loading and closing 
the retort, the operator initiates the 
cook by depressing a start button. The 
control system then takes over and 
relieves the operator for other work 
until the cook is terminated. A satis- 
factory cook nécessitates complete 
venting of air from the retort so that 
the heat treatment of each can is iden- 
tical. 

The temperature of the retort is 
controlled as is the processing time. 
Two timers are used. One is the cook 
timer and the other is the vent timer. 
The case labeled “Auxiliary Equip- 
ment” houses the necessary relays, 
solenoid operated pilot valves, etc. The 
timers are inside this case while the 
push button and signal light are 
mounted on the door. 


Depressing the start button turns on 
the air supply to the temperature con- 
troller opening the steam valve to the 
top of the retort. The diaphragm oper- 
ated vent valve at the bottom of the 
retort remains open. Though there are 


By JOHN E. BARBER* 


many field installations with steam 
entering the bottom and venting at the 
top, many people feel that satisfactory 
venting is best obtained with steam 
entering at the top and the vent valve 
at the bottom because of the relative 
densities of steam and air. For ex- 
ample, at atmospheric pressure and 
212F, air has a density of slightly 
more than 1.5 times that of saturated 
steam. 


Small petcocks, for venting, remain 
open throughout the cycle. Entering 
steam heats the retort and drives the 
air from it. Venting is done on both a 
time and temperature basis to assure 
satisfactory results. Neither basis 
alone is sufficient. For example: tim- 
ing alone does not preclude the possi- 
bility of incomplete venting due to an 
unsuspected decrease in steam supply 
pressure; temperature venting alone 
does not preclude channeling result- 
ing in a temporary local hot spot at 
the temperature sensitive element. 

The vent timer setting depends upon 
the size of the retort but is normally 
only a few minutes. The temperature 
venting element is usually actuated 
at 220F to insure that a positive pres- 
sure exists in the retort and, hence, 
to insure that the air is driven out. 


When the preset conditions for satis- 
factory venting have been satisfied, 
the diaphragm actuated vent valve is 
closed. The temperature in the retort 
increases to the set point of the tem- 
perature controller at which tempera- 
ture the cook timer is actuated. The 
cook timer times out to terminate the 
cycle by closing the steam valve and 
opening the vent valve to blow down 
the retort. A signal light, used to in- 
dicate the cook time, is extinguished 
to indicate the end of the cycle. The 
operator then opens the retort and re- 
moves the cans from the retort for 
cooling in other equipment. 


Steam Cook—With Pressure Cooling 


Retorting of large cans is identical 
with that of small cans up to the end 
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of the cook time. However, large cans 
are cooled in retorts under pressure. 
The reason for doing this is because 
large cans cannot withstand as high 
an internal pressure as the small ones. 
At the end of a cook, the internal can 
pressure may be 10 psig or higher. If 
the retort is blown down to atmos- 
pheric pressure, the large cans will 
bulge and ruin their market value, 
even if the seams do not open up. 
Water cooling the cans under pres- 
sure causes the internal can pressure 
to decrease to a safe value before the 
retort is blown down to atmospheric 


pressure. 


At the end of the cooking period, a 
cooling water valve is slowly opened 
to admit cooling water to the bottom 
of the retort. Simultaneously, the 
pressure controller takes over oper- 
ating staggered valves for either air 
make-up or relief. It is imperative that 
the cooling water valve be opened 
slowly so that the make-up air can be 
admitted rapidly enough by the pres- 
sure controller to prevent a momen- 
tary marked decrease in retort pres- 
sure. A sudden drop in pressure can 
be due to rapid condensation of the 
steam in the retort, caused by too 
fast admission of cooling water. 
Cooling water is admitted slowly at 
the bottom of a retort to prevent this 
rapid condensation as well as to in- 
sure initial tempering of the water 
as it rises in the retort. 


Like venting, cooling is handled 
most satisfactorily on a time and tem- 
perature basis. Time alone will not 
assure proper cooling, since the time 
could run out even though adequate 
cooling had not been effected. Cooling 
to a given outlet temperature only is 
not the answer because cooling water 
inlet temperatures and flow rates ef- 
fect the rate of internal can cooling. 
Also, products vary in their ability to 
absorb or give up heat. 


If the cooling water inlet tempera- 
ture were to drop, the outlet tempera- 
ture controller would reach its set point 
faster; hence the internal can tem- 
perature would be higher than de- 
sired. Therefore, both time and tem- 
perature are desirable. When cooling 
is completed, the cycle is automatic- 
ally terminated by (1) closing the air 
and water valves; (2) opening the 
overflow valve, which is closed at the 
beginning of the next cycle; (3) open- 
ing the vent valve and (4) extinguish- 
ing the signal light which was on 
during cooling only. 


It is certainly possible to control 
both the rate of temperature increase 
and decrease in a retort used for 
steam cooks. However, it is rarely 
done, except in the case of processing 
large odd shaped cans such as those 
used for whole hams. Nor is it com- 
monly done with water cooks. 


Water Cook 
Water cooks are used primarily for 
glass jars. By the heating of water 
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with steam, the jars are subjected to 
much smaller thermal shocks than 
they would be if steam came in direct 
contact with them. 


A push-button control system for a 
water cook is quite different from that 
for a steam cook. The principal differ- 
ences are that, with a water cook: 
preheating control must be available; 
venting, for the sake of equal heat 
distribution, is not required; agitation, 
using air, is required for equal heat 
distribution; pressure control during 
cooking and in-retort cooling is re- 
quired and blow down, but not drain- 
ing, is necessary at the completion 
of a cook. 


PRESSURE & TEMPERATURE CONTROLLER 
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Fig. 2. Automatic Control System, Water Cook 


Fig. 2 illustrates a fully automatic 
control system for a water cook. The 
operator has to work much harder 
than he does for a steam cook. In ad- 
dition to filling and closing the retort 
and depressing a start button, he has 
to depress an additional button. This 
is to initiate preheating. 

Preheating is done with nothing in 
the open retort but the correct volume 
of cold water. The purpose is to elim- 
inate stress cracking the jars. The 
jars come to the retort directly from 
the filler and, depending upon the 
product, are generally much _ hotter 
than the ambient temperature. If these 
jars are put into cold water, they will 
not shatter. However, heavy stresses, 
due to thermal shock, will be set up, 
markedly increasing the possibility of 
jar rupture during subsequent heat- 
ing and cooling in the retort. 

As would be expected, the water in 
the retort is heated by direct steam 
injection and controlled at a tempera- 
ture approximating that of the filling 
operation. Since the operator selects 
the preheating temperature, and since 
it is a controlled temperature, it is 
sustained at the desired level until the 
operator is ready to load the retort. 


Operating Sequence—Water Cook 
After loading and closing the retort, 
the operator sets the temperature con- 
troller for the cook temperature and 
depresses the start button. The con- 


trol system then takes over and com- 
pletely handles the process until the 
completion of cooling which is indi- 
cated by a signal light. 

Pressure control and temperature 
control begin immediately. Air is ad- 
mitted along with the steam to pro- 
vide the necessary agitation of the 
water. It should be noted that the air 
is admitted through two small dia- 
phragm operated valves A and B. 
Valve B, an air-to-open valve, is closed 
during preheating. Valve B is fully 
open during cooking and cooling, that 
is when the pressure controller re- 
ceives its air supply. Valve A is a 3- 
way valve, the common port being 
connected to valve B. In the deflated 
position, the downstream port of valve 
A is connected to a small orifice and 
from it to the steam line to the retort. 
The other port leads to a larger orifice 
and then to the steam line. 


The diaphragm operator of valve A 
is attached to the temperature con- 
troller air line leading to the air-to- 
open steam valve. The operating range 
of valve A is much shorter than that 
of the steam valve. Hence, during high 
steam demand, during the temperature 
rise to the cooking temperature, the 
agitation air admission is large. When 
the steam demand is small, such as 
when at the cook temperature control 
point, the agitation air admission is 
small. Compressed air is expensive. By 
using only the required amounts dur- 
ing all phases of operation, lower costs 
result. 


Pressure control is maintained dur- 
ing both cooking and cooling by opera- 
tion of the overflow valve. 

When the cook temperature control 
point is reached, the cook timer is 
energized. At the completion of the 
cook time the steam valve is closed, 
the water valve is opened and, com- 
parable to the system for the steam 
cook with pressure cooling, cooling is 
done on both a time and temperature 
basis. Pressure control is required 
during cooling to prevent the lids 
from popping off. 

It is interesting to note that reset 
timers are used extensively both to 
eliminate the manual operation of set- 
ting them and also to insure repeti- 
tive, accurate time cycles. 


Multi-Purpose Retort Control 

The number of multi-purpose instal- 
lations is gaining momentum. More 
and more people want a control system 
which will, in a given retort, handle 
any size container whether can or 
glass. Here again it is essential that 
push button operation is obtained. 

Such multi-purpose installations in- 
corporate all of the desirable features 
for steam and water illustrated in 
Fig. 1 and Fig. 2. These include: auto- 
matic venting on a time and tempera- 
ture basis (steam only); preheating 
control (water only) ; cooking temper- 
ature control; cook timing; air agita- 
tion (water only); pressure control 
during cooking (water only); pressure 
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control during cooling on a time and 
temperature basis (all except small 
can steam cooks); automatic blow 
down; and automatic draining (steam 
only with cooling in retort). 


Appropriate selector switches are 
installed so that the operator may se- 
lect either steam cook or water cook. 
Having selected water cook, he may 
then proceed with preheating, etc. 
Having selected steam cook, he may 
then select blow down following cook- 
ing, for cooling out of the retort; or 
he may select pressure cooling in the 
retort. In general, steam is admitted 
at the top and cooling water at the 
bottom for a steam cook, while steam 
is admitted at the bottom and cooling 
water at the top for a water cook. This 
same pattern can be easily followed 
on a multi-purpose installation by in- 
stalling diaphragm operated three- 
way valves downstream of the steam 
and water control valves. The three- 
way valves are operated by the 
steam cook-water cook selector switch 
through a solenoid operated three-way 
pilot valve so that the appropriate 
points of steam and water admission 
are obtained for either type of cook. 


Water and steam cooks are used in 
both horizontal and vertical retorts. 
The control problems and solutions are 
identical. However, for horizontal re- 
tors, care must be taken to provide a 
sufficient number of vents to insure 
complete venting. 


Whether food products or pharma- 
ceuticals? are processed, the instru- 
mentation is comparable, though two 
differences have arisen so far. While 
pharmaceuticals are processed in glass, 
the bottles are frequently small and 
have heavy walls. This means that 
steam cooks can be used without glass 
shattering. Also, small screwed caps 
are commonly used, so it is not always 
necessary to employ pressure cooling; 
since the caps are strong enough to 
withstand relatively high differential 
pressures without buckling or blowing. 


Continuous In-Can Sterilizers 

With the trend from batch to con- 
tinuous sterilization, processing equip- 
ment is changing, and so is instru- 
mentation. Processing equipment falls 
principally into two categories. The 
first is equipment for continuous ster- 
ilization of products in cans. The sec- 
ond is equipment for continuous ster- 
ilization of fluid products. 
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Fig. 3. Control System For Continuous In-Can 
Sterilizer 
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A typical example of the equipment 
for handling continuous sterilization 
in cans and the associated instru- 
mentation is show in Fig. 3. Cans of 
product are introduced on a reel into 
the pressure cooker section for ster- 
ilization and are then pressure cooled 
in the second section. They are final 
cooled in the third section which is 
an open cooler. 


Sterilization temperatures’ well 
above 212F are commonly employed. 
Since sterilization depends upon both 
time and temperature, the sterilizing 
temperature must be properly set 
knowing the product, can size and reel 
speed. An auxiliary control, not shown 
on the diagram but of paramount im- 
portance, is a reel stop mechanism 
that stops the reel drive; if the tem- 
perature in the sterilizing section is 
more than 1F below the control point. 
The basic control system consists of 
temperature control of the pressure 
cooler, temperature and level control 
of the pressure cooler and tempera- 
ture control of the open cooler. 


Liquid Product Sterilizers 

A number of different sanitary heat- 
ers have been developed for low re- 
tention time. For example, the Depart- 
ment of Agriculture developed a unit 
several years ago consisting of a spiral 
groove around a drum. This drum is 
inserted inside another drum. The 
tolerances are tight so that the prod- 
uct follows the groove. Heating is 
done with steam through the drum 
walls. In another heater, see Fig. 4, 
which is widely used, the product 
passes through the annular space be- 
tween a mutator shaft and a cylinder 
outside of which steam is applied. 
Since with numerous products, par- 
ticularly viscous ones, build-up occurs, 
scraper blades are attached to the 
mutator shaft to keep the heat trans- 
fer surface clean.* 


With any such similar continuous 
heater, the control problem is not a 
simple one. On most such jobs, large 
load changes, such as product inlet 
temperature or throughput, occur. Yet, 
the product outlet temperature must 
be held within narrow limits. To ob- 
tain satisfactory control, it is imper- 
ative that the measuring element, 
with its sensitive portion in the pro- 
duct outlet line, is sensitive to the 
slightest variation in product tem- 
perature. 


The pneumatic temperature trans- 
mitter? shown in Fig. 4 contains rate 
action or derivative. The rate action 
is adjusted to equal the lag of the 
temperature sensitive element in the 
particular product so that, regardless 
of the rate of temperature change, 
the pneumatic output of the trans- 
mitter is directly proportional to the 
product temperature. With an instru- 
ment to accurately measure the tem- 
perature, it is necessary to consider 
other elements of the control loop. 
Under some circumstances it is feas- 
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ible to take the transmitter output, 
feed it to a controller which directly 
operates a diaphragm valve in the 
steam line. However, it is more de- 
sirable to use a cascade control sys- 
tem with the temperature controller 
pneumatically adjusting the set point 
of a pressure controller. This is the 
system illustiated. 


Since it is not the purpose of this 
paper to discuss the attributes of a 
cascade control system, suffice it to 
say that the addition of the pressure 
controller will definitely decrease the 
upsetting effect due to load changes. 
Also, use of the pressure controller 
makes it possible to limit the maxi- 
mum allowable steam pressure. This 
is highly desirable when processing 
heat sensitive materials. Deleterious 
effects due to exposure to excessive 
temperatures include impairment of 
flavor, odor and color. Also, with many 
products, exposure to excessive tem- 
peratures markedly increases burn-on. 
The stacked diaphragm pneumatic 
temperature controller® is of the two 
stage type. The first stage contains 
proportional plus derivative, and the 
second stage contains proportional 
plus reset. With this controller, over- 
peaking on start-up, associated with 
conventional controllers containing 
reset, can be completely eliminated. 


Asceptic Canning 

With the possibility of producing 
essentially sterile products, the need 
for asceptic canning became apparent. 
For asceptic canning, the product, 
lids and cans must be sterilized; and 
the filling and sealing operations must 
be carried out under sterile conditions. 
Several different asceptic canning sys- 
tems have been worked out, among 
which is the Martin process,? which 
has probably received the widest com- 
mercial use to date. 


In addition to the control system 
for a typical heater used with the 
Martin process, it is necessary to make 
certain that the steam sterilization 
system for the cans and lids as well 
as the filler and capper atmospheres 
is functioning properly. Simple non- 
indicating temperature controllers are 

(Continued on Page 86) 
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Applications of Newer Process Control 
Concepts to a Steam Generating Plant 








Abstract: The purpose of this paper is to 
show how process concepts of control were 
applied to the operation of a steam generat- 
ing plant. The operation of a large industrial, 
multiple unit, steam generating plant is treat- 
ed as a process in which water, coal and air 
are used to produce steam. The latest process 
contro] concepts are applied in the design of 
the control center resulting in a station where, 
from essentially one position, the operator can 
easily observe all indications and records and 
manipulate all controls. 


N the early days of steam genera- 

tion, the control device requiring 
the boiler operator’s closest attention 
was his coal shovel. The boiler had a 
pressure gage to show him how he 
was doing with that shovel. There 
was also a sight glass for drum level 
indication. Probably a superintendent 
would attract the operator’s attention 
concerning his fuel-air ratio gaged by 
the blackness of the smoke from the 
chimney. 


Since those early days, through 
each step taken to improve boiler de- 
sign and operation, controls, records 
and indications were added until to- 
day in the average conventional con- 
trol panel an awesome and fearsome 
collection of instruments has been as- 
sembled for the control of a modern 
efficient steam generator. The opera- 
tor responds to the display of these 
controls with the awe and fear it is 
due. He is looking at the instruments 
as specified by the individual experts 
on each of the various phases of boiler 
function as necessary for control—by 
them. He finds he must go through a 
long training period committing to 
memory the ritual of the use of these 
instruments. He may never under- 
stand the control system, but he will 


eventually control the boiler—by 
ritual. 
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Need for New Control Center Design 

Several years ago Corn Products 
Refining Company installed two 250,- 
000-pound per hour steam generating 
units, fired with pulverized coal at the 
Argo, Illinois plant. This was the first 
step in a program for this plant of 
replacing old facilities with an ulti- 
mate of six modern units suitable to 
the needs. The third unit has just 
been added. 


The control panels for the first two 
units were of conventional design and 
were installed facing each other. They 
were in the firing aisle over the coal 
pulverizers which made the area hot 
and extremely noisy. Labor turnover 
in the three-year operating period on 
the first two boilers was excessive. Ob- 
viously something had to be done to 
improve this situation. A new control 
center seemed to be the answer. 


In the design of a control center for 
the boilers, nothing unusual could be 
discovered about the process. Each 
boiler was essentially a piece of equip- 
ment which was to be fed water, coal 
and air to produce steam. There was 
nothing extraordinary about the nec- 
essary control functions nor their re- 
quired relationships. In fact, there 
was nothing that set this apart from 
other processes, so it was treated as 
a process. 


Since World War II, industry has 
gained much experience in the arrange- 
ments of process instrumentation best 
suited to give an operator a sound 
understanding of his control over a 
process. This has resulted in increas- 
ed ease of operation, greater relia- 
bility of operation and reduced time 
required to train an operator. 


In general, management is becom- 
ing increasingly aware that the extra 
investment necessary to provide con- 
trols planned from the operator as- 
sistance point of view is economically 
sound, and although most of the bene- 
fits to be derived may appear intang- 
ible, these benefits can be shown from 
the experience gained in other instal- 
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lations. There was previous experience 
with this type of control station known 
to management that laid the ground- 
work in justifying the installation to 
be discussed in this paper. 


Ideal Attributes of a Control Center 
The boiler operator stood next to 
the other process operators when he 
asked for a job. Nothing distinguish- 
ed him from the process operators 
then, and nothing distinguishes him 
now; so it was decided to provide the 
same type operator controls for him. 
There was no trouble convincing man- 
agement of the soundness of this step. 


With all these things in mind, a so- 
lution to the problem presented itself. 
The solution called for abandonment 
of the present boards for the first two 
boilers, building a central control 
room and designing new boards for 
all boilers. This solution was based 
on economic justification. 


As a starting point in the new de- 
sign, consideration was given to the 
ideal attributes of a control center 
which resulted in the following list: 

(1) Provide complete process in- 
dication, record and control in a single, 
centrally located room. 

(2) Place all controls within reach 
of an operator at a single position. 

(3) Arrange all indications and rec- 
ords to be seen easily from the oper- 
ating position. 

(4) Provide space for future indi- 
cations, records and controls. 

(5) Provide a view of the operating 
area outside the control room. 

(6) Place controllable indications in 
a process picture for easy understand- 
ing and assimilation. 

(7) Locate controls for logical as- 
sociation with indications. 

(8) Provide easy maintenance ac- 
cess to all instruments. 

(9) Provide an adequate inter-com- 
munication system with the operating 
areas. 

(10) Make the operator comfortable 
by reducing noise and vibration, by air 
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conditioning, by adequate lighting, by 
color conditioning, and by reducing 
isolation. 


There seemed to be a logical way of 
grouping all records, indications and 
controls, and they fell into three nat- 
ural groups: 

(1) That which must be manipulated 
or attended by the operator. This cov- 
ers the boiler controls and vital rec- 
ords on each boiler. 


(2) That which must be constantly 
seen by the operator. This covers all 
the indications. 

(3) That which requires periodic 
manipulation or observation by the 
operator. This covers the soot blower 
controls, miscellaneous records and in- 
tegrations. 


The items of groups 1 and 2 require 
the continuous attention of the opera- 
tor and should be placed in front of 
him. Group 3 items may be located 
behind him for his occasional atten- 
tion. These groupings have been shown 
in Fig. 1. With the list of the ideal 
attributes of a control center and the 
natural grouping of its facilities, the 
design of the control center was start- 
ed. 
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Fig. 1. Schematic arrangement of the natural 
grouping of instruments and controls. 


The Operator—Logical Focal Point 

Since all of the ideal attributes of 
the control center and the natural 
groupings involved the operator, he 
was the logical focal point in the de- 
sign; so the start was made with him 
and the control center was built about 
him. The control center was basically 
laid out, and then physically located 
and oriented in the building. 


The first requirement of the natural 
grouping of the control center was that 
the operator be able to manipulate 
the controls and attend certain vital 
records from one position. The opera- 
tor was placed on a point, and it was 
made the geometric center of a semi- 
circular console which he was facing, 
as shown in Fig. 2. The radius from 
the operator to the forward face of 
this semi-circular console was assum- 
ed to be approximately arm’s length, 
and into that console would be built 
all of the controls and records subject 
to his constant attention. This placed 
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all of the controls and vital records 
essentially at his fingertips. 


In meeting the second condition of 
the natural grouping of the controls, 
all of the functions over which the 
operator has control would be mount- 
ed as indications in boards in a semi- 
circle, concentric with the consoles but 
with an increased radius. This placed 
all controllable indications and _ rec- 
ords and the controls within a 180° 
are in front of the operator. 


Those controls and records that re- 
quire only the periodic attention of 
the operator could be placed out of 
the normal field of view of the opera- 
tor; and, so located, they would be 
attended easily by the operator’s turn- 
ing around and walking two or three 
steps. This satisfied the requirement 
of the items classed in Group 3. 


Provision had to be made in the 
basic layout for present and future 
requirements. Since an ultimate sta- 
tion of six units is planned, and at 
that time the third unit was being in- 
stalled, equal space would be required 
for present and future units. In Fig. 
2 it will be seen how the area in front 
of the operator was split into two 90° 
segments. The 90° segment on the 
right of the operator was chosen for 
the present installation. Each 90° sec- 
tor was divided into three 30° wedges, 
one for each boiler’s controls, records 
and indications. 


So far, all those station services 
that are common to all boilers have 
not been taken into account. These 
controls and indications were given 
space by spreading apart the two 90° 
segments of consoles and indicating 
boards for the present and future 
boilers as shown in Fig. 3. This pro- 
vided an excellent space not only for 
those common controls and indications, 
but for an adequate desk in the mid- 
dle of the console semi-circle. Fig. 3 
shows the desk; and immediately in 
front of it, the panel containing the 
common indications. 








__ 














Fig. 2. Sectors allotted for instruments for 
each boiler and division of space between pres- 
ent and future installations. 


Dimensions of Control Center 


This gave a rough basic layout of 
the control center. In arriving at dj- 
mensions for this layout, recognition 
was given to the dimensions dictated 
by the layout itself. Study was made 
of the space necessary to effectively 
display the indications for a boiler, In 
order to represent a boiler and its 
auxiliaries in proportions large enough 
to contain the indications without 
crowding and retain the over-all proe. 
ess picture, it was found the panels 
had to be approximately six feet wide. 
Geometrically, this chord across a 30° 
angle established the radius from the 
operator to the indicating panels as 
nearly twelve feet. 


The minimum width of the front 
edge of an operating console was dic- 
tated by the width necessary to mount 
three control stations. This dimension 
turned out to be a little less than two 
feet, establishing the radius to the 
front face of the console at just under 
four feet. 


A standard 44-inch wide panel was 
found to be suitable for displaying the 
indications common to all boilers and 
this same 44-inch width applied to the 
operator’s desk provided adequate 
work space. 


The desk work top was established 
at the standard 30-inch height. By 
experiment, it was determined that 
this was also a good height for the 
forward edge of the consoles. It was 
found that a 30-inch deep operating 
board or work top on the console 
would mount most of the necessary 
controls. This control surface was giv- 
en a gentle slope upward to the rear 
and, at that point, given a 45° slope 
upward to contain the few remaining 
controls and the miniature type strip 
chart recorders requiring the close 
attention of the operator. 


Up to this point, the dimensions of 
the area facing the operator pretty 
much established themselves. Since the 
area to the rear of the operator was 
not as critical in its layout require- 
ments, it could be worked into the 
space remaining after the consoles and 
panels were physically located in the 
area chosen for the control center. A 
location for the center was chosen 
and the control center was designed 
into it. Quite a number of arrange- 
ments were sketched out before what 
was thought to be a good layout was 
obtained. 


Scale Model Built 

At this point, it was decided to prove 
the layout with a scale model, so @ 
model was made of cardboard to the 
scale of one inch to the foot. The first 
model showed that the operator prob- 
ably would soon be the victim of 
claustrophobia. The contro] room was 
redesigned, and a second model was 
made incorporating a bay section with 
a large window immediately to the 
operator’s back. Fig. 3 is actually an 
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artist’s sketch of the second model. 
Placement of the window had a great 
deal to do with giving a feeling of 
spaciousness to the room, and the view 
through the window helped to give the 
operator a feeling of command over 
the station. 


The model had great value, also, in 
acquainting management and the oper- 
ating group with the control center 
and demonstrating the advantages to 
them. Without the model having been 
made, the control center would have 
fallen far short of its full potential of 
convenience and usefulness. 
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Fig. 3. Sketch of final layout of control center. 


Choice of Indication Symbols 

The design of the panels and con- 
soles was on the basis of the require- 
ment for one boiler, and these designs 
were reproduced with slight variation 
for all three. The first panel designed 
was the one displaying the boiler in- 
dications. 


It was first decided that only that 
which was directly controllable by the 
operator or should be constantly moni- 
tored by him would be indicated. Next, 
no control or adjustment requiring op- 
erator attention would be placed on 
these panels. 

The indicators were chosen to sym- 
bolize the information being indicated. 
A vertical, moving tape, indicating 
receiver that had just been placed on 
the market by an instrument manufac- 
turer was used for flow, liquid-level 
and temperature (Fig. 4) shows flow 











Fig. 4. Typical indicators for flow, tempera- 
ture, pressure and valve position. 
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Fig. 5. Typical miniature draft gauges and 
back lighted pulverizer and feeder symbols. 


and temperature indications. A _ re- 
ceiver with a bezel in the shape of a 
rotameter with the rotameter float 
painted on the moving tape indicated 
flow. In the case of liquid level, the 
bottom portion of the tape was painted 
to symbolize the liquid and would re- 
spond to the vertical movement of the 
liquid much the same as liquid in a 
gage glass. A thermometer shaped be- 
zel was used for temperature indica- 
tion with the lower portion of the tape 
painted red. A round dial indicating 
receiver was used to indicate pressure 
(Fig. 4). Draft pressures were shown 
on miniature, direct impulse, draft 
gages which were designed and made 
available by an instrument fabricator 
in time for the start-up date (Fig. 5). 
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All of the boiler auxiliaries were rep- 
resented by translucent plastic sym- 
bols that were back lighted when they 
were in operation. In the case of the 
mills and fans, ammeters were pro- 
vided to show current loading. 


As a means of most effectively dis- 
playing these indications, it was de- 
cided to make a schematic cross-sec- 
tional picture of a boiler with all of 
its auxiliaries (see Fig. 6). Even 
though the picture was schematic, it 
was kept as nearly to scale and pro- 
portion as possible. One of these pic- 
tures was used for each boiler. The 
indications were located throughout 
this cross-sectional layout of the boiler 
and auxiliaries at the actual points 
associated with the measurements. 


Location of Indications 

To go through the Process shown 
on the panel, a good starting point is 
with the coal flow. The coal is symbol- 
ized as going through a total fuel in- 
dicator to three scales which are back 
lighted to show their operation. Each 
scale discharges to a back lighted 
feeder, and a red alarm light to indi- 
cate a condition of no coal flow is in 
the line between the scale and the 
feeder. Each feeder operates at two 
speeds, half speed or full speed, with 
the top half of the symbol back lighted 
for half speed and fully back lighted 
for full speed. Each feeder discharges 
into a pulverizer which is also repre- 
sented by a back lighted symbol. At 
this point it would be well to pick up 
the air flow. 


The air enters the forced draft fan 
through inlet vanes represented as a 


Fig. 6. View of the control console and indicating panel for boiler No. 3; and the desk and panel 
containing common indications. 
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Fig. 7. Typical back lighted forced draft fan 
symbol showing also the vane and damper 
position indicators. 





damper at the entrance to show the 
approximate degree of opening of the 
inlet vanes (Fig. 7). The air goes 
through and out of the forced draft 
fan through another damper indicator 
to indicate the approximate position 
of the exit damper. These vane and 
damper position indicators are not cali- 
brated and merely serve the operator 
as an indication of response to the 
control system. A portion of the un- 
heated air splits off from the forced 
draft fan and is delivered directly to 
the primary air fans at the pulver- 
izers. The rest of the air goes up 
through the air heater and splits at 
the burner box—secondary air going 
into the furnace at the _ burners, 
and the primary air going to the 
mill fans where it is blended with the 
unheated air to maintain the desired 
exit fuel laden air temperature from 
the mills. The primary air fan at each 
mill has a damper position indicator 
to show the approximate position of 
its damper. The primary air sweeps 
the powdered coal out of the pulver- 
izer and carries it into the furnace. 
The fuel is burned in the interior of 
the furnace, then the products of com- 
bustion pass on through the hot gas 
side of the air heater, through the dust 
collector and through the induced 
draft fan to the stack. 


Induced draft on boilers 1 and 2 is 
controlled by variable speed drives on 
the fans; so speed indicators, similar 
to the ammeters, are provided for 
these fans at the bottom of each board 
directly beneath the fans. The third 
boiler has a damper on the inlet to the 
induced draft fan, and for that boiler 
a position indicator has been shown 
for that damper. 


The draft pressures measured 
throughout the furnace, with the ex- 
ception of the furnace draft, have been 
arranged so that the pointer on each 
draft gage becomes a point on a graph. 
This was done by having uniform cali- 
bration markings on all of the draft 
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gages, spacing the gages equally apart 
and locating each gage with its zero 
point on a common zero line so that 
all positive pressure readings were 
above the zero line and all negative 
pressure readings were below the zero 
line. Primary air and mill differential 
measurements were shown at the in- 
dividual mills for logical association 
with each mill. 


The pressure of the feedwater is 
shown just after it is delivered from 
the feedwater header. The feedwater 
regulating valve symbol has an indi- 
cator to show approximate valve open- 
ing (Fig. 4). The feedwater is shown 
going through the valve, through a 
flow indicator, and into the boiler 
drum. Drum level is indicated in the 
center of the drum symbol, and a line 
from this level indicator runs over to 
the feedwater valve to show that it 
influences valve position. Drum pres- 
sure is indicated with a pressure gage. 


Symbolically, the boiler is shown 
to have only one drum. Steam is shown 
flowing from the drum to the super- 
heater header, from that, out through 
a steam flow indicator, through a ther- 
mometer bulb for temperature indica- 
tions and delivered to the steam head- 
er. The total fuel, air flow, steam flow 
and feedwater flow indications were 
purposely arranged so that they would 
be side by side for easy comparison by 
the operator. 


A clock, which is for the automatic 
electric soot blowing control indica- 
tion, is shown in the upper left-hand 
corner of the board. The clock indi- 
cates the elapsed time since the com- 
pletion of the last soot blowing cycle. 
The pilot light at the side of the clock 
lights to indicate that the soot blower 
is in operation. 


An ammeter was placed at the bot- 
tom of each panel under each mill or 
fan symbol for indication of electrical 
load for each unit. With a future pos- 
sibility of another type of fuel for 
firing the boilers, space was left above 
the coal firing system for indicating 
an alternate fuel system. 


Common Indications 

The feedwater system is represent- 
ed as a system serving all the boilers 
and is displayed in a separate panel 
shown in Fig. 6. The feedwater sys- 
tem shown on this panel is picked up 
just as it leaves the filters and enters 
the booster pumps. The booster pumps 
have been shown by pump symbols, 
which are back lighted. A dual pointer 
pressure gage is used to indicate suc- 
tion and discharge pressures from the 
booster pumps. The booster pumps 
discharge to the two deaerating heat- 
ers, one present and one future, which 
have indicators in the heater symbols 
to indicate water level. Temperature 
of the water is indicated in the line 
discharging from each heater. The 
feedwater then goes to the symbolic 
boiler feed pumps, which are also back 


lighted. A dual pointer pressure gage 
is used to show the feedwater suction 
and discharge header pressures. The 
flow from the boiler feed pumps is up- 
ward to the header serving all the 
boilers. 


On this auxiliary panel the steam 
header is symbolized as leaving the 
building with the exit pressure and 
temperature shown. Miscellaneous 
measurements throughout the station 
which are important for the operator 
to know have been assembled at the 
lower right of this auxiliary panel. 
Ammeters for the booster pumps have 
been located below the booster pumps 
and the ammeter for the one motor- 
driven boiler feed pump has been plac- 
ed to the right of that pump. 


All of the future feedwater system 
equipment was shown on the board, 
including making instrument cutouts, 
so that no future fabrication or art 
work would be necessary on this panel. 


Arrangement of Controls 

Careful consideration was given to 
locating the controls on the control 
console so that their association with 
the indications shown on the panels 
would be very natural. Fig. 8 shows the 
layout of the controls on the console. 
It was decided that it would be logical 
to locate the pulverizer controls on 
the near edge of the console for nat- 
ural association with the grouping of 
the mills on the panel. Above these 
pulverizer controls were located the 
electrical switches for the pulverizers 
and feeders. Above the switches, the 
forced draft fan control, the feed- 
water valve control and the induced 
draft fan control were placed from 
left to right, so that they are logically 
associated with those units on the 
panel. 


The forced draft fan electrical 
switch was placed in the same row 
and to the left of the feeder and pul- 
verizer switches. The induced draft 
fan electrical switch was placed at 
the right end of the row of feeder and 
pulverizer switches. With _ these 
switches placed in the same row with 


Fig. 8. View of a control console face. 
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Fig. 9. Special chart designed for miniature 
recorders. (Calibration markings vary for dif- 
ferent applications.) 





the pulverizer and mill switches in- 
stead of at the side of respective con- 
trol units, space was left for possible 
future additional control equipment. 


These controls constitute the work 
top of the control console. The fuel- 
air ratio control was placed at the 
extreme left in the 45° sloping section 
beyond the work top. Three dual mini- 
ature recorders showing the steam 
flow-air flow, the feedwater flow-drum 
level and steam  pressure-feedwater 
pressure were located from left to 
right in the center portion of the 
sharply sloped section. The interlock 
switches were located at the extreme 
right. 


Special Charts 

It was decided to design special 
charts for the recorders to suit the 
specific needs. The essentials of these 
charts are shown in Fig. 9. The charts 
are collected every 24 hours at the be- 
ginning of the first shift. The first 
shift begins at seven o’clock in the 
morning, so the charts were specified 
to begin at 6:00 A.M. and run through 
until 8:00 A.M., 26 hours later. 


A tear-off index line was specified 
one inch beyond the chart end, and in 
the 3%-inch space between the tear- 
off index and the beginning of the next 
chart, a preprinted chart legend was 
specified for each different chart re- 
quired. Some of these charts serve 
several instruments so that the legend 
identified all possible points of use. 
This gave pre-identified strip charts 
that were complete for each work day 
and could be bound conveniently with- 
out hiding part of the record. 


Desk and Remaining Instruments 
The desk was designed with the nec- 
essary knee space to accommodate the 
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operator sitting at the desk and pro- 
vided filing drawers to his left. The 
desk surface, as shown in Fig. 10, is 
flat and is approximately 25 inches in 
depth. At that point, the desk slopes 
upward to meet and match the slope 
of the console beside it. In this sloping 
surface is located the panel of signal 
windows of the annunciator system. 
This locates the annunciator centrally 
in the control area and immediately 
in front of the operator seated at the 
desk. Control switches for the booster 
pumps, the one motor-driven boiler 
feed pump and the ignition oil pumps 
(not shown in Fig. 10) are located in 
the panel space to the right of the 
annunciator. 


The large multi-point temperature 
and conductivity recorders and other 
miscellaneous recorders were placed in 
panels on either side of the large bay 
window behind the operator. The soot 
blower electrical cycle control units 
were installed in a cubicle provided 
beneath the large window. 


Maintenance Access 

The backs of all the panels were 
made open and accessible from the 
rear. All back lighted symbols were 
made accessible from the front and 
rear of the panels. Walk space was 
provided between the front of the pan- 
els and the rear of the consoles and 
the desk. The consoles and the desk 
were provided with access doors at the 
rear which open onto the electrical 
terminal blocks (Fig. 11). The rear 
slope of each of the consoles and the 
desk was made with a removable ac- 
cess panel for access to the recorders, 
the recorder ink bottles and the elec- 
trical switches. 


A recessed walkway was provided 
beneath the consoles for maintenance 
purposes. Access to this space was pro- 
vided by a door in the side of the end 
console (Fig. 11). The row of feeder, 
pulverizer and fan switches in each 
console was installed with extended 
shafts so that the electrical terminals 
on the switches extended beneath the 
pneumatic controllers mounted on both 
sides of the switches. Full length doors 
were provided in the rear of both re- 
corder cubicles, and a large door was 





Fig. 10. View of desk. 





























Fig. 11. Sketch of control console for boiler No. 
1 showing maintenance access and door in 
side for access to walkway under consoles. 


provided behind each soot blower con- 
trol unit in the cubicle under the win- 
dow. This provided easy maintenance 
aceess to all indications, controls and 
records in the entire control room. 


Intercommunication System 

A thorough study was made of the 
requirements for an effective inter- 
communication system. This was done 
by actually installing temporary 
pieces of intercommunication equip- 
ment at various locations throughout 
the station and testing coverage. By 
this method, the minimum number of 
speakers required for adequate cover- 
age was established. Hand sets were 
located strategically throughout the 
building to allow conversation be- 
tween the control room and various 
vital operating points. 


In addition to the operating person- 
nel in the boiler house, the boiler oper- 
ator had to be able to communicate 
quickly with the operator in the tur- 
bine room a quarter of a mile away, 
so the intercommunication system was. 
extended by a separate circuit to in- 
clude the turbine room. This allowed 
the operator to cut the turbine room 
operator into the system at will; and 
in like manner, the turbine room op- 
erator could cut himself into the sys- 
tem to talk with the boiler operator. 


Operator Comfort Provisions 

The central control room was built 
as an addition to the building in front 
of the third boiler on the main oper- 
ating floor. The cubicles in the wall 
section separating the control room 
from the operating area were acous- 
tically treated to make them good sound 
barriers; and, for the same reason, 
the bay window in the same wall and 
panel section and the windows in the 
doors were of Thermopane glass. The 
floor and walls of the control center 
are thick concrete and brick sections, 
respectively, to reduce noise transmis- 
sion as well as vibration. In order to 
keep the panels from being sounding 
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boards for building vibration and, also, 
for the protection of instrument equip- 
ment, the panels, recorder cubicles, 
desk and consoles were all placed on 
anti-vibration mountings. 

The control room has its own air 
conditioning unit; and as well as keep- 
ing the operator comfortable, this 
keeps the area and all of the instru- 
ments clean. The lighting for the area 
was located above an egg-crate type 
false ceiling, and a lighting level of 
50 to 55 foot candles is maintained on 
the consoles and desk tops. Since this 
was to be the operator’s home for 
eight hours a day, careful study and 
experiment was made with color har- 
mony so that the panels, the floor, the 
walls and the ceiling were harmonious 
in color and were of a natural restful 
combination and yet of enough liveli- 
ness to keep the effect from being de- 
pressing. 


Switching Control 

To make the switch from the old 
control boards to the new control cen- 
ter function as smoothly as possible, 


it was decided to switch control of 
boilers 1 and 2 to the central control 
room before No. 3 was completed. This 
would allow the operators to become 
familiar with the new controls on boil- 
ers of known characteristics and, 
thereby, involve a minimum of risk in 
the switchover of controls. The old 
system and the new system were prac- 
tically independent, allowing the in- 
dications and records and controls to 
function to a degree before the 
change-over, thus providing a _per- 
iod during which the operators could 
familiarize themselves with the new 
control center and become accustomed 
to the responses on the new boards. 


Conclusion 

It is felt that in the method of carry- 
ing out the design of this control 
center many advances in the field of 
instrumentation have been used to ad- 
vantage. Conventional controls and 
arrangements existing purely on the 
basis of convention have been replaced 
with a system of control by logical as- 
sociation and representation, enhanc- 


Automatic Control of Batch 
and Continuous Sterilizers 


(Continued from Page 30) 


used to keep the steam atmospheres 
at desired temperatures. These tem- 
peratures are recorded on a multi- 
point recorder. The system is inte- 
grated, with appropriate alarms, such 
that if unsafe conditions exist at any 
point in the system, product re-cycling 
results. For start-up, or following a 
diversion, water rather than product 
is pumped through the system. When 
safe conditions exist, the system auto- 
matically switches over to product. 
Without automatic control, such a 
process could not function. 


Future Systems 

There are other continuous systems 
either in the initial stages or else fair- 
ly well along in development into prac- 
tical, widely used commercial process- 
es. An example of this is the Smith- 
Ball process in which the product is 
processed in a room controlled at a 





pressure several psi above atmos- 
pheric. Work is also under way to 
sterilize foods and pharmaceuticals 
using high-energy electron beams from 
a Van de Graaff electron accelerator 
with a scanned electron-beam output. 
Experimental effort is being put forth 
pointing toward a practical solution 
of the problem of sterilization using 
fission products.‘ Such processes can 
develop only if proper instrumentation 
is applied. If current instrumentation 
will not suffice, then new instrumenta- 
tion will be developed. 


Conclusions 

In conclusion, three things can be 
said. First, on batch sterilizing equip- 
ment, instrumentation is becoming 
more involved. Push-button operated 
control systems have been devised and 
are being more widely used by proces- 
sors. Second, continuous sterilizing 


ing the process understanding and op- 
erating efficiency of the boiler opera- 
tor. 


The application discussed in this pa- 
per is specific, but the method of ap. 
plication should lend itself to any type 
or size of process. Reduce a process to 
its simple essentials, put in front of 
the operator only that which requires 
his continuous attention and displayed 
in a manner logically associable with 
the process, and the operator will 
make that process perform reliably to 
the full capability of the system. 
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equipment cannot be satisfactorily op- 
erated without properly applied cur- 
rent instrumentation. Third, new ster- 
ilization processes will be developed 
which will intrigue the instrument 
engineer because all of his ingenuity 
will be required to properly instru- 
ment them. 
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Using Dynamic Analysis’ 


In Instrument Design 





By WILLIAM E. VANNAH* 


It is apparent from the other dis- 
cussions today that the behavior of the 
complete system and all its parts must 
be considered in designing a process 
control system. We are placing par- 
ticular emphasis on the dynamics of 
these systems. Appropriately, then, 
we must examine the dynamics of all 
parts of a control system to realize 
a process control which has adequate 
dynamic performance. This is as true 
of instrument design as it is of in- 
strument engineering. The instrument 
designer is evolving a product, say an 
automatic controller. If he concen- 
trates on the controller and gives little 
consideration to the other parts of the 
control systems in which the controller 
is to be used, he is likely to produce a 
lovely mechanism, simpler than prev- 
ious ones and easy to adjust and main- 
tain. Considered as a single item, the 
controller is excellent. But my point 
is that it could be a lot better if the 
designer took the job of designing a 
control system, rather than a control- 
ler. In so doing, he would re-examine 
the purpose of an automatic control 
System, and very shortly he would de- 
mand to know what process dynamics 
and statics are like. He at least would 
have to be given a qualitative answer 
to aid his thinking. Sooner or later 
he would need some idea of quantity. 

We have advanced the argument 
that the designer of control instru- 
ments should be in reality a designer 
of control systems, and particularly, 
he should devote special attention to 
the dynamics of the control systems. 
To understand the part which dynamic 
analysis can play in instrument de- 
sign, we need to examine the process 
of instrument design. At the risk of 
trying to make a system out of some- 
thing which is not necessarily syste- 
matic, let us examine the phases of 
instrument design. 
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iter, McGraw-Hill Publishing Co. 
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First, the realistic need for a new 
instrument must be recognized. It 
may be the instrument manufacturer's 
sales organization which takes this 
first step, writing specifications around 
the needed instrument. The tighter 
the specifications, the more the design- 
er is concentrated on the mechanism 
of a single product. How much better 
the situation is if the designer himself 
recognizes the need for a new instru- 
ment, for he is no longer concentrated 
on mechanism early in the design. In- 
stead, he can take the broader perspec- 
tive of control system design, giving 
free play to his attitude that it is 
always possible to devise a better con- 
trol method as well as a _ control 
mechanism. 

However the need is recognized, the 
designer now needs a familiarity with 
the conditions under which the in- 
strument is applied. Process behavior 
data and control performance require- 
ments are needed. It is here that 
quantitative data and realistic specifi- 
cations come into the picture. 

Now a functional mechanism is in- 
vented, allowing a free rein on the 
designer’s imagination. He is urged 
not to stop with his first good idea, 
relying on his ability to analyze each 
functional mechanism and select the 
best approach before laying down an 
actual mechanism and developing it. 

Development of the mechanism is the 
most time-consuming phase of instru- 
ment design. It involves all the work 
of evaluating and perfecting perform- 
ance, product appearance, and a great 
deal of experimental work. 


We have discovered that the common 
phases of instrument design are: 
1. Recognizing the realistic need 
for an instrument. 


to 


Becoming familiar with its ap- 
plication. 


3. Inventing instrument functions 
to fill the need. 


4. Developing a mechanism. 





Without any question. recognition of 
need is the most important step listed, 
and I think it is a step in which 
dynamic analysis may make signifi- 
cant contributions. A shining example 
of this step, and the second, was the 
recognition that a volume booster was 
needed under certain conditions in 
flow control systems. The need was 
recognized and application data pro- 
vided in the course of a very thorough 
dynamic analysis of liquid-flow con- 
trol’. 

Taking the broad-minded attitude 
that dynamic analysis can be a way of 
thinking as well as a mathematical or 
experimental technique, we can see 
that dynamic analysis can play an im- 
portant part in the invention of in- 
strument functions. Consider the use 
of block diagrams. Here the emphasis 
is on function, not mechanism. In- 
stead of sketching bellows, nozzles, 
pipes, or coils, tubes, and wires, we 
draw blocks and write a few words in- 
side each block to describe the block’s 
function or operation. We then juggle 
the blocks around, throwing out bad 
guesses and tieing in new ones to im- 
prove the system until we have a block 
diagram which accomplishes the func- 
tion needed. 

Development of the mechanism is 
the step where dynamic analysis has, 
to date, made its greatest impact in 
instrument design. Dynamic analysis 
has been extremely useful in all phases 
of the development step, including per- 
formance evaluation, trouble shooting, 
stabilizing, selecting of values for 
optimum performance, and minimizing 
field-trial time by applying a sufficient 
knowledge of process dynamics to the 
theoretical evaluation or laboratory 
evaluation of the mechanism design. 

Since the greatest contributions of 
dynamic analysis to instrument design 
have been in perfecting performance, 
let us review an example, the selection 
of optimum characteristics for a valve- 
mounted flow controller. The designer 
had analyzed application data from the 
field. He had observed the conclusions 
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of laboratory studies®* of liquid-flow 
control systems. Thinking of flow con- 
trol as a control system (see Figure 1), 
he observed that after the force-bal- 
ance, differential-pressure transmitter 
had replaced the mercury-meter trans- 
mitter, the remaining time lags were 
due to transmission lines and valve- 
motor volume. He therefore reduced 
these effects by mounting the control- 
ler on the valve motor. He further 
saw that wide proportional bands and 
fast reset rates were used consistently. 
He reasoned — or actually leaped to 
the conclusion — that the controller 
should have a fixed, wide proportional 
band and a fixed fast reset*. 

The story does not end here because 
the model constructed for evaluation 
purposes stubbornly refused to control. 
The control system oscillated. Since 
the design was sound but its dynamic 
performance was (1) not proper and 
(2) unknown, a group acquainted with 
dynamic analysis took over to perfect 
performance. The dynamics group 
first established the dynamics of the 
“process.” Referring to Figure 2, the 
process was considered as every effect 
and component between valve-motor 
pressure and signal pressure received 
at the controller. To establish these 
process dynamics, the controller was 
disconnected at the points a and b in- 
dicated in Figure 2 and a known pres- 
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Fig. 2. Frequency Response Test. 
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sure variation developed within the 
valve motor. The response of signal 
pressure as received at the controller 
was thus a measure of process be- 
havior, both static and dynamic, for 
the existing flow rate. The pressure 
variation applied was a sinusoidal one 
at 11 psi average and a peak-to-peak 
amplitude of % psi. As the frequency 
was varied, a frequency response was 
therefore obtained. With Mr. Buck- 
ley’s discussion in mind, (see The 
ABC's of Frequency Response, by Page 
S. Buckley, ISA Journal, September 
1954, page 164) we can examine 
Figure 3, the frequency response of 
the process. The frequency response 
for the existing flow condition is the 
heavy line. Lighter lines show the 
effects of varying valve position (that 
is, average valve-motor pressure). The 
heavy curve, exhibiting maximum 
process gain, was used as the base fre- 
quency response, thus insuring that 
the control system evolved would have 
stable performance when the process 
gain was maximum. 





FREQUENCY RESPONSE OF PROCESS 
PROCESS COMPONENTS. 


|. FOXBORO “6 VALVE MOTOR 4. 100" ORIF FORCE 
BALANCE DIF! NTIAL 





























2. EQUAL PERCENTAGE VALVE 
SIZED FOR 50% DROP AT puesowpte TRANSMITTER | 
100% OF VALVE STROKE {ii LINE TO 

3 2° LIQUID FLOW LINE RECEIVER BELLOWS. 

=60 GPM 
10 

Ww 

8 Oo VALVE STROKE 22% 

ce 4 

Zz 

ge 

FREQUENCY—CYCLES/SECOND 
0 | | 

-  -40}— = 

K-40 

= WwW —so}— --+— - 
W 

Ae +20}-- | - fF --—---t-—- — 

wy —'60} —_+—— 

29-200 , — 

= -240 

ol 0.1 10 10 100 
FREQUENCY—CYCLES/SECOND 


Fig. 3 


Next the frequency response of the 
controller was obtained as received 
from the designer: A sinusoidal varia- 
tion in pressure was applied to the 
receiver bellows of the controller and 
the response of the valve-motor pres- 
sure measured. The frequency re- 
sponse is shown in Figure 4, Curve a. 

Now we have frequency response 
data on process and on controller. Dy- 
namic analysis should enable us to de- 
termine: (1) Why the control system 
oscillates; and (2) what changes to 
make. Figure 5 is a block diagram of 
the control system. Uncontrolled, a 
load change produces a flow deviation 
of AF,. When the system is under 
some degree of control, the same load 
change produces a flow deviation A F. 
We define the deviation ratio AF as 

AF, 
the ratio of controlled flow to uncon- 
trolled flow. Thinking of the charac- 
teristics P and C as lever ratios, we 
can see that: 


A~CONTROLLER AS RECEIVED 

~HYPOTHETICAL CHANGE IN PROPORTIONAL BAND 
CONTROLLER FROM 200% To loo OF 
C- CONTROLLER WITH 200% 























100, 
PROPORTIONAL BAND, ONE 
SECOND / REPEAT ¥ 
\ RATE eer 
ot WIN; 
w 
(=) 
Be Nw 
| a od 
Sa 10 S 
$ =~ 
0. " 
O01 Ol 0. 10 10 


| 
FREQUENCY —CYCLES/SECOND 







c 


> 


PHASE SHIFT 
DEGREES 


FREQUENCY —CYCLES/SECOND 





Fig. 4. Freq y Resp Valve Mounted 
Liquid—Flow Controller. 





AF = AF,—AF (PC)*, 
and therefore, 


AF a 1 
A F, 1 + PC 
Obviously, we would like to have AF 


AF, 
equal to zero for all disturbances. This 
will be true if PC is always large and 
positive. This, however, will most def- 
initely not be true if the product PC 
is equal to -1, for AF approaches in- 

AF, 
finity as PC approaches -1. 

What physical meaning does -1l 
have? Imagine a sinusoidal load dis- 
turbance. The effect of the disturb- 
ance is measured and acted upon by 
the controller to produce a valve mo- 
tion whose magnitude and timing are 
unfortunately timed just right to re 
produce the effect of the disturbance. 
Then if the disturbance is removed, 
the oscillation will be sustained. 

In Figure 6 the combined frequency 
response of process and controller is 
plotted on polar coordinates, the com- 
bined magnitude ratio indicated by 
radial length, and combined phase 
shift indicated by the angle swept 
by the radius moving in a clockwise 
direction from due East. On the polar 
plot, -1 is a magnitude of 1 at a phase 
shift of -180° (due West). This is 
the condition we wish to avoid. We 
note that at -180° phase shift, the mag- 
nitude is 1144. Our stability criterion 











Fig. 5. Block Diagram of Liquid Flow 
Control System. 


*Minus sign because the control valve is moved 
in a direction to correct for changes in flow. 
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says the control system will be oscil- 
latory. Since our experience with this 
control system confirms our analysis, 
we are encouraged. 

With this brief discussion of stabil- 
ity condition, let’s rearrange Figure 6 
so that we can graphically extract the 
deviation ratio AF. Graphically add- 

AF, 
ing 1 to the vector PC produces the 
vector 1 + PC, which is the reciprocal 
of AF. Now we can very quickly 
AF. 

measure the magnitude and phase 
shift of 1 + PC, take the reciprocal of 
the magnitude, invert the phase shift 
and, without any intervening steps, 
construct the frequency response of 
AF. Figure 7, Curve a is the frequency 
AF, 

response we obtain for the control sys- 
tem, using the controller as received 
from the designer. Note that this plot, 
too, indicates that the control system 
is thoroughly unstable. Perhaps our 
first inclination is to widen the propor- 
tional band. Widening the proportion- 
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al band from 200% to 1100%, Curve b, 
produces adequate stability but at a 
great expense in the frequency range of 
disturbances which the system will 
handle. Instead, let’s leave the propor- 
tional band at 200% and change the 
reset rate from 1/6 second/repeat to 
1 second/repeat, Curve c. Now we 
have a stable system which handles an 
adequate frequency range of disturban- 
ces. 

Important principles are evident in 
Figure 7: (1) Automatic Control am- 
plifies disturbance effects at some fre- 
quencies; (2) Deviation reduction at 
low frequencies is obtained at the ex- 
pense of deviation amplification at 
higher frequencies. I refer you to 
J. M. L. Janssen’s paper (5), “Control 
System Behavior Expressed as a Devia- 
tion Ratio,” for a more complete dis- 
cussion of these principles. Theory 
therein indicates that the second prin- 
ciple is basic. I suggest that the de- 
signer not be warned of this fact (7). 
In his cheerful disregard of the un- 
equivocal “no,” he may find control 
functions which will avoid this prob- 
lem. 


The remainder of the application of 
dynamic analysis to the valve-mounted 
controller consisted of some minor re- 
adjustments of proportional band and 
reset and the introduction of moderate 
derivative time (approximately 0.1 sec- 
ond). The final result is shown by 
Curve d, Figure 8. Curves e and f, 
Figure 8, show the effects of (e), using 
our largest valve motor, and (f) 15% 
flow condition, at which the “process” 
gain is reduced from three to one. 


We have discussed the possible uses 
of dynamic analysis in instrument de- 
sign and given an example of a suc- 
cessful application of limited scope. 
Successful electronic controllers are on 
the market. You are probably more 
familiar with their operation and the 
reasons for using them than I am. 
The need is established. 

I believe it is safe to say that the 
available electronic controllers are 
analogs of the present-day pneumatic 
controllers. But since the extension 
of a line of control instruments to in- 
clude electronic controllers involves 
a rather large and lengthy develop- 
ment program, I advocate that we 
take time to design electronic control 
systems. Every time we sketch an 
electronic control system, let us sketch 
the complete system, process and all. 
Let us re-examine the purpose of con- 
trol. Our specifications will be broad, 
thus we will not immediately concen- 
trate on an electronic circuit or on the 
mechanics of assembling same. And 
perhaps after following many promis- 
ing approaches we will, after all, de- 
cide that an analog of the pneumatic 
controller does provide the best sys- 
tem. I am not yet ready to accept 
this conclusion — it is too easy. 
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There is a widespread impression 
that dynamics men are specialists. If 
so it is because these dynamics men 
have made it so. The dynamics 
“specialist” must seek to broaden his 
activities, rather than focus them. If 
involved in instrument application, he 
should take every opportunity to be- 
come more familiar with process en- 
gineering. His counsel will then carry 
the conviction of practical experience 
and will be given in words common to 
the people he is helping. Following a 
similar course in instrument develop- 
ment work, his participation will be 
sought early in the design of a product. 
Thus he will not remain the specialist 
who perfects the dynamic performance 
of the product. The development of 
electronic controls presents the oppor- 
tunity to participate early in a design 
program. If the designer and dynam- 
ics man can work together on the de- 
velopment of electronic control sys- 
tems, a sounder product will evolve. 
When this takes place, there will be an 
interesting story to tell. More than 
a story, we will have a very significant 
ease history of the use of dynamic 
analysis in instrument design. 
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The Significance of 


Process Capacity, Capacitance and Resistance 


By Winfield B. Heinz* 


Capacity is a measure of the maxi- 
mum quantity of energy or material 
which can be stored. It is measured in 
units of quantity. 

Capacitance is the change in quan- 
tity contained, per unit of potential 
change. It is measured in units of 
quantity divided by potential. 

Resistance is opposition to flow. It 
is measured in units of potential 
change required to produce unit change 
in flow. 

As illustrations of capacities and ca- 
pacitances of various types, consider 
two rectangular tanks containing 
liquid: 


Capacity 

Both tanks have the same volume 
capacity because each can contain 
10,000 cu. ft. of liquid without overflow- 
ing. Both tanks would be equally use- 
ful as water reservoirs for avoiding 
temporary shortages in supply to users. 

Similarly, both tanks are equal in 
weight capacity, measured in _ total 
pounds weight contained when filled. 

However, in energy capacity they are 
unlike. If both be filled with liquid 
weighing 100 1b/ft*, for example, Tank 


A will contain 100 x 10,000 ‘— i 


50,000,000 ft lb of potential energy; 
whereas Tank B will contain only 
5,000,000 ft lb. As a hydraulic energy 
accumulator A would be better than B. 

We note that volume capacity is 
measured in cu ft; weight capacity in 
lb; and energy capacity in ft Ib. 

The several capacitances of the two 
tanks differ in additional respects. 


Volume Capacitance with 
Respect to Head 


A change in level of 1 ft in Tank A 
will create a change of 100 cu ft in 
volume contained. Hence, its volume 
capacitance with respect to head is 100 
ft?/ft—namely, the area of the liquid 
surface. 

The volume capacitance of Tank B 
with respect to head is 10 x 100 = 
1,000 ft*/ft—ten times that of A. 

A level controller on Tank B could 
be set with a narrower proportional 
band than if it were on Tank A. 

In neither case does the depth below 
the surface or the space above the sur- 
face have any effect upon the volume 
capacitance. 


Volume Capacitance with 
Respect to Pressure 


In order to increase the pressure by 
1 lb/ft? at the bottom of Tank A con- 
taining liquid weighing 100 lb/ft*, the 
volume in the tank would have to be 
increased by .01 x 10 x 10 = 1 ft’. 

The volume capacitance of Tank A 
with respect to pressure is, therefore, 


*Heinz Engineering Company, Arlington, Vir- 


ginia. (Courtesy Penn Industrial Instrument 
Corporation). 
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1 ft?/ be . Itismost readily computed 


from the formula 


C,, = dv/dp = A/p, ft*/lb 
where 
A = surface area of liquid ft? 


p = weight density of liquid lb/ft* 
In Tank B the volume increase re- 
quired to change the pressure by 1 
lb/ft? would be 
.01 x 10x 100 = 10 ft* 
Its volume capacitance with respect 


to pressure is, therefore, 10 te 


— namely, 10 times that of Tank A. 


Volume Capacitance with 
Respect to Density 
In order to diminish by 1 lb/ft*® the 
weight density of 10,000 lb. of liquid 
weighing 100 lb/ft* in Tank A, it would 
be necessary to increase the volume of 
the charge by 
10,000 
100 x 100 
The volume capacitance of Tank A 
with respect to density, when the tank 
contains 10,000 lb of liquid weighing 


100 1b/ft®, is therefore —1 tt) It is 


ox 1 ft* 


best computed from the formula 

Cyp = dv/dp = V/p ft*/Ib 

where 

v = volume of liquid in tank Ib 

p = weight density of liquid Ib/ft* 

In Tank B containing the same 
charge, the volume capacitance with re- 
spect to density would be exactly the 
same as in A. 


Weight Capacitance with 
with Respect to Head 

In order to increase the head in 
Tank A by 1 ft it would be necessary 
to pump in liquid weighing 100 lb/ft* 
to the amount of 

10 x 10 x 100 = 10,000 lb 

The weight capacitance of Tank A 
with respect to head would, therefore, 
be 10,000 lb/ft (commonly known as 
the weight calibration of the tank for 
liquid of a certain gravity). Its 
formula is 

Cyn = dw/dh = ,A lb/ft 

It is evident that this capacitance of 
Tank B is 10 times that of A. 

Weight capacitance with respect to 
pressure and weight capacitance with 
respect to density are derivable for the 
two tanks by reasoning parallel to the 
foregoing. Their formulae are 


Cy, = dw/dp = A ft* 

Cwp = dw/dp == YY fe* 

where 

A = surface area of liquid 

v = volume of liquid in the tank 


It is evident that Cy, of Tank B is 
10 times that of A; whereas, Cyp be- 
ing independent of tank proportions 
and capacity, is the same for both 
tanks when both contain the same 
charge. 


Energy Capacitance with 
Respect to Head 
In order to increase the head in 


Tank A by 1 ft when the existing head 
is 10 ft of liquid weighing 100 Ib/te 
the stored potential energy in the tank 
must be increased by 

10 x 10 x 10 x 100 = 100,000 ft 1p 

Its energy capacitance with respect 
to head under those conditions ig thus 
100,000 ft Ib/ft. It is computed from 
the formula 

Cy. = de/dh = 

where 

A = surface area of the liquid ft: 

h = head to that surface ft 

p = weight density of the liquid 

lb/ft*® 

If Tank B were to contain the same 
volume of liquid as A its energy capae. 
itance with respect to head would be 
the same as that of A. However, were 
the same head to exist in both tanks, 
C,, of B would be 10 times that of 4. 

The energy capacitances of the two 
tanks with respect to pressure and 
density are computed from the formu- 
lae 


pAh Ib 


C., = de/dp Ah ft? 
C.p = de/dp = Ah’ ft* 

Like the foregoing examples based 
upon liquid system, gas, thermal and 
mechanical systems possess _ several 
different process capacitances. A num- 
ber of them are listed in Table I, along 
with electrical capacitance, which is 
directly analogous. 

Some of these capacitances are in- 
frequently of practical importance, if 
ever. Others are commonplace among 
controlled processes. The remainder 
are found occasionally; and when they 
do occur it is imperative that they be 
recognized in their true significance. 


Process Resistance 


Resistance is opposition to flow. It 
is measured in units of potential 
change required to produce unit change 
in flow. 

Resistance can be completely dis- 
tinguished only by identification of the 
flowing medium and of the potential 
which causes it to flow. 

Flow between two points in process 
equipment may be opposed by elements 
which possess flow-potential character- 
istics of various forms, exemplified by 
Fig. 2: 

The potential change required at 
point A to create unit change in flow 
is de/di, the resistance at that point. 
Evidently at point B the resistance is 
higher than at A, and at C it is lower. 

In control work it is essential to 
recognize that the resistance is not the 
ratio e/i unless the flow-potential char- 
acteristic is linear. In physical pro- 
cesses it is rarely linear; and in elec- 
trical circuits it is frequently not 
linear. 

For example, in stability analyses in 
electric circuits including heated re 
sistance wires it is not valid to use the 
voltage/current ratio as ohms resist- 
ance. The correct value is de/di, the 
slope of the voltage-current curve at 
the operating point. 

The significances of various process 
resistances in liquid systems can be 
illustrated by reference to Fig. 3. 


Volume Resistance 
(resistance to volumetric flow) 

The change in head required to 
produce unit change in volumetric flow 
is the volume resistance referred to 
head: 
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Ry,’ = dh/dv’ ft/ 





ft* 
se 
where ? 

h = head of liquid ft 


y = volume of liquid ft* 
y = dv/dt = flow of liquid ft*/sec 

















where 

w = weight of liquid lb 

w’ = dw/dt = weight flow of liquid 
lb/sec 

The change in pressure required to 





























produce unit change in weight flow is lh 
The change in pressure required to the weight resistance referred to pres- | 
produce unit change in volumetric flow sure: ar 
is the volume resistance referred to Ryw’ = dp/dw’ Ib Ib 
pressure: ft sec Z — 
R,,’ = dp/dv’ Ib / ft? : tap 
Wei ye ft? sec san 
where 
p = pressure Ib/ft* 
F POTENTIAL Fig. S$ 
Weight Resistance - ° 
(resistance to weight flow) 
The change in head required to pro- 
duce unit change in weight flow is the 
weight resistance referred to head: F 
" ’ lb e = energy ftlb 
Rw’ = dh/dw’ ft, “sec e’ = de/dt = energy flow ft lb/sec 
§ (power) 
i: The change in pressure required to 
= produce unit change in energy flow 
(power) is the energy resistance re- 
Fig 2 ferred to pressure: 
R,,’ = dp/de’ lib , ftlb 
ft? sec 
E Resist It is evident that the numerical value 
pater map clapontet which must be assigned to the resist- 
(resistance to energy flow) ance of Fig. 3 depends critically upon 
= = Tee The change in head required to pro- the nature of the control problem into 
ees duce unit change in energy flow which it enters. 
—_ - (power) is the energy resistance re- The corresponding resistances which 
B ferred to head: enter into control problems in gas, 
R,.’ = dh/de’ ft/ ft Ib- thermal, electrical and mechanical 
sec process equipments are listed in Table 
where II. 
TABLE I 
PROCESS CAPACITANCES 
(Listed by their dimensions and their significance) 
The Quantity The Selected 
System Symbol Significance Formula Dimensions Being Stored Potential 
Gas Ou, dw/dp v/RT ft? Weight (w) Pressure (p) 
Coe dw/dv p lb/ft® Weight (w) Volume (v) 
as, de/dp V ft® Energy (e) Pressure (p) 
ia de/dv p lb/ft? Energy (e) Volume (v) 
Liquid Cr dv/dh A ft? Volume (v) Head (h) 
Cc, dv/dp A/p ft®/lb Volume (v) Pressure (p) 
Cyp dv/dp —v/p ft*/lb Volume (v) Density (p) 
Cun dw/dh pA lb/ft Weight (w) Head (h) 
Bes dw/dp A ft? Weight (w) Pressure (p) 
Cup dw/dp Vv ft® Weight (w) Density (p) 
Con de/dh p/Ah Ib Energy (e) Head (h) 
Cy de/dp Ah ft? Energy (e) Pressure (p) 
C.p de/dp Ah? ft* Energy (e) Density (p) 
Thermal © an de/dp Vv ft? Energy (e) Pressure (p) 
C.e de/de (Spec. H't.) x (W’t) BTU /deg. Energy (e) Temp. (@) 
Electrical Cc dq/de — Coulomb/volt Electricity (q) Electric 


Potential (e) 
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(Continued on page 42) 











Mechanical 











Spring C.. de/dx Force Ib Energy (e) Elongation (x) 
Weight (w) . de/dw Weight Ib Energy (e) Elevation (h) 
Mass (m) Cin de/dm um lb sec Energy (e) Velocity (u) 
Mom. of 
~ sect (1) Cow de/dw Iw ft/lb sec Energy (e) Angul. Vel. (yw) 
Symbols 


A — Surface area of liquid 


e — Energy 


h — Head of liquid 


I — Angular moment of inertia 








p — Pressure 

R — Gas constant (ft/deg) 

T — Absolute temperature (deg Rankine) 
u — Velocity 


w — Weight 

6 — Temperature 
p — Weight density 
w — Angular velocity 





(Radians per sec) 





























m — Mass v — Volume 
TABLE II 
PROCESS RESISTANCES 
(Listed by their dimensions and their significance) 
The Flowing The Selected 
System Symbol Significance Formula Dimensions Quantity Potential 
Gas and Ray’ dh/dv’ * sec /ft? Volume (v) Head (h) 
Liquid R,.’ dp/dv’ . lb sec/ft® Volume (v) Pressure (p) 
Rew’ dh/dw’ * ft sec/lb Weight (w) Head (h) 
Mow’ dp/dw’ * sec/ft? Weight (w) Pressure (p) 
R,,’ dh/de’ 1/(w’t flow) sec/lb Energy (e) Head (h) 
Re! dp/de’ 1/ (vol. flow) sec/ft® Energy (e) Pressure (p) 
*This formula depends upon the physical nature of each resistance element. 
Thermal ) dp/de’ 1/ (vol. flow) sec/ft*® Energy (e) Pressure (p) 
| de/de’ 1/Conductance deg sec/Btu Energy (e) Temp. (e) 
Electrical R de/dq’ 1/Conductance volt/amp Electricity (q) Voltage (e) 
Mechanical 
Spring | dx/de’ 1/ (Force flow) sec/lb Energy (e) Elongation (x) 
Weight (w)_ R,,’ dy/de’ 1/ (w’t flow ) sec/lb Energy (e) Elevation (y) 
Mass a). Be du/de’ 1/Weight Ib” Energy (e) Velocity (u) 
- mwa (I) Rw,’ dw /de’ 1/(w't) (Rad. of gyr) Radians/ft !b Energy (e) Angul. Vol. (w) 
SATURDAY 9:30 A. M., OCTOBER 30, 1954 
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Conducted by H. A. Hulsberg and J. W. Hutchison 


Operation 


Refrigerator Control Using 
A Pressure Balanced Valve 





By Herbert A. Hulsberg* 


For temperature control of refrig- 
erated processes, a standard pneuma- 
tic controller may be used in combina- 
tion with a control valve revamped 
from a pressure controlled expansion 
valve. These expansion valves are 
available for small refrigeration sys- 
tems at a relatively low cost. 
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REFRIGERATING COMPRESSOR 


Figure above shows a process where 
such a valve was used. A pilot plant 
fractionating column required a cooled 
top to obtain the required fractionation 
at atmospheric pressure. An evaporator 
was built around the top of the column. 
The refrigerating compressor. dis- 
charged into this evaporator, and the 
refrigerant, in this case Freon 12, left 
the evaporator through the controlled 
expansion valve. The temperature 
element of a pneumatic temperature 
controller was located in the fraction- 
ating column, and the controller air 
pressure was applied to the pressure 
balanced expansion valve through a 
multiplying relay. Multiplication of 
the controller air pressure was suf- 
ficient to maintain the desired vapor 
pressure of the refrigerant for the 
temperature required. 


The special control valve was made 
by removing the top of the refrigera- 
tor expansion valve, removing the load- 
ing spring and the loading adjustment 
Screw. A pressure-tight cover was 
then built over the bellows operator, 
and the cover was tapped for the con- 
troller air connection. This made a 
1:1 pressure balanced valve. Figure 
below shows a cut-away view of the 
completed valve. 





*B ~ . 
oan Co., Chemical Plants Div., Pitts- 
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The controller air pressure multipli- 
er Was in this case a variable type to 
give a multiplication of about six to 
one. The pressure-balanced valve has 
the advantage of automatically main- 
taining the evaporator pressure when 
the controller air pressure is steady. 
This gives a form of cascaded control, 
there being a pressure regulator with 
the pressure setting being made by the 
pneumatic temperature controller. 


Some pressure-controlled refrigerator 
expansion valves, especially in the 
larger sizes, are available commercial- 
ly with an air control _onnection in- 
cluded as a variation over the normal 
connection when the valve is used as a 
self-contained regulator. It is possible 
that a temperature controlled expan- 
sion valve of the vapor pressure type 
may be adapted by removing the tem- 
perature bulb and connecting the 
capillary tubing to the multiplying re- 
lay. However, available controlled air 
pressure and diaphragm or bellows 
area should be taken into account. 
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{ REFRIGERANT OUTLET 


Your contributions to this department 
are welcome. Manuscripts will be re- 
viewed by competent persons in the 
field and edited to adapt to publication 
space and policy. Authors will be 
identified unless otherwise requested. 
—Editor. 








NBFU Survey Shows 
Hazards in Metalworking 


According to a recent survey on fire 
hazards and safeguards for metalwork- 
ing industries issued by the National 
Board of Fire Underwriters, large-loss 
fires in both heavy and light metal- 


working plants have increased 17 
times since 1942. 

This is partly due to higher concen- 
tration of values in buildings, equip- 
ment and products exposed to fire and 
to hazardous new auxiliary processes 
and mixed occupancies. The survey 
points out that in the past ten year 
period there have been about 175 large- 
loss fires resulting in an aggregate loss 
of approximately $150,000,000. 

Although, the survey reports, many 
new factors have entered the fire safe- 
ty picture in recent years, old fire 
causes still exist but in a more pro- 
nounced form such as large, unpro- 
tected areas, the use of woodwork and 
plastic materials in fabrication pro- 
cesses and the use of flammable 


liquids. 





Charles L. Fleming, Jr., Neil V. Ha- 
kala, and Leonard E. Moody are the 
co-authors of an article which appeared 
in the August issue of the Petroleum 
Refiner. The authors are all with the 
Standard Oil Development Company. 

In their paper “Combustion Chamber 
Deposit Control,’ they stated that a 
major problem for petroleum refiners 
and automotive engineers concerns the 
deposits from gasoline and motor oil 
which build up in the combustion cham- 
bers of passenger car engines. As the 
deposits accumulate, they cause the en- 
gine to demand more expensive high 
octane number fuel in order to pre- 
vent power-wasting “knock.” Of the 
two types of knock, “detonation” and 
“pre-ignition,” extensive surveys show 
that detonation is the more serious 
problem by a ratio of 6 to 1. Data are 
presented to show that substantial re- 
duction of the deposits can be obtained 
by the use of advanced types of motor 
oil and premium gasoline, now com- 
mercially available. 

Another approach to the problem is 
through: the use of additives in the 
gasoline. Tricresyl phosphate has 
been reported to reduce pre-ignition. 
However, the authors stated that ex- 
tensive field evaluations of this mater- 
ial have shown a benefit only in reduc- 
ing mild forms of pre-ignition, and this 
moderate benefit was accompanied by 
serious offsetting disadvantages. The 
development of an effective additive 
which does not have serious disadvant- 
ages is being pursued intensively. 
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Electroutes 
IN INSTRUMENTATION 


Integrating Circuit and 
Counter 


By Ralph R. Batcher 


An integrating circuit of the fre- 
quency-dividing type is shown in the 
illustration and operates on the prin- 
ciple of an accumulation of one-way 
pulses on a capacitor C,. Negative 
polarities of the input signal wave of 
frequency f,, are amplified and appear 
as large positive potentials on the plate 
of the pentode. These pulses are of a 
polarity to pass the diode II and thus 
charge C, and C, in series. 

When the input signal reverses, C, 
is discharged through diode I, but C, 
retains its charge. On the second and 
following cycles of the input signal, 
the charge on C, is increased by dis- 
crete steps until the charge is equal to 
the full charging voltage, or until the 
capacitor is discharged by some means. 
In practical use it is, of course, neces- 
sary to discharge C, either after a 
selected number of pulses (for counter 
applications), or after selected time in- 
tervals (for integrating applications). 


—*WWVWWVV/- 9 — 
































The simple relay contact shown in 
the circuit operates at definite time in- 
tervals by some applied circuitry. This 
represents one form of discharge cir- 
cuit, although for other applications a 
tube circuit may be used. Such cir- 
cuits will appear later in the series. 
For accuracy the discharge should be 
rapid, that is, less than one pulse in- 
terval, and complete, so as to discharge 
C, to a low and definite value. 

A frequency-divider circuit is ob- 
tained by providing a discharge circuit 
that operates when the voltage across 
C, is accumulated from, say, 10 pulses. 
The voltage across C, after N pulses is: 

ae E,x 

[1+ (1-x) + (1-x)#+ -—--— (1-x)*"] 
Where E, is the voltage that appears 
at the anode of the pentode. 

Editor’s Note: The average engineer 
has little time to study and evaluate 
the many complex electronic circuits 
that have been developed during the 
past two decades to operate in diverse 
ways and accomplish usual effects. Yet 
in nearly every field of instrumenta- 
tion some problems may show up 
where an electronic method could be 
used to obtain solutions. 
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Some of these methods of operating 


vacuum tubes have received wide- 
spread use, others are less common 
but all present useful transformations. 
All arrangements described in this 
series will show just “pieces” of cir- 
cuits that accomplish a single objec- 
tive. They will for the most part con- 
tain only one or two tubes. No un- 
usual types of tubes are needed so that 
the tube manual will generally show 
several types of tubes that could be ap- 
plied. The operating voltages and the 





usual stage components can haye 
values that are specified for the tube 
type selected, unless unusual values 
are mentioned on the Data Sheets, 

Details of new and useful applica. 
tions of electron tubes in circuits that 
would be suitable for use in this series, 
are sought from readers. Credit for 
each contribution used will be given. 
The sheets published otherwise are 
notes from the pages of a forthcoming 
book, “Electronic Methods Handbook,” 
by the column conductor. 
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Surface and Immersion Type 


PYROMETERS 


Of simplified design, and priced considerably lower, 
these new pyrometers are rugged and durable ... 
ideal for constant factory and foundry use. Features 
include shatter-proof glass, doubly-compensated meters, chrome-plated 
thermocouple assemblies, heat-resistant connector blocks, and non-breakable 
handle and arms. Available in four models... 
... #22R, roll-type for revolving surfaces... 
and #22I, immersion-type for molten metals. 


PYROMETER SERVICE CO., INC. 
348 RIVER ROAD + NORTH ARLINGTON, N. J. 
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# 22H, hypodermic-type 








PRECISION RECORDING CHARTS 
MORE EFFICIENTLY ! 


e Any of 8000 different roll and dial charts 
available from one source. 


Here’s a practical service used by over 
2000 large and small instrument users. What- 
ever the makes of instruments in their pro- 
cesses, they receive all their chart needs 


from Technical. 


Your company, too, can experience the 
same economies in ordering. delivery. stock- 
. . by ordering from 4 
Technical. Chart precision and high quality 
result from Technical’s exclusive specializa- 


ing and chart costs . 


tion in chart making. 


Technical provides “Special” Charts for any 
new instrument or chart idea you have. Com- 
plete catalog of services and charts available 


-.. write today. 
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A Report from the President on the 
First International Instrument Congress and Exposition 


N the midst of the excitement and activity here in 

Philadelphia, it is difficult to pick out the things or 
events which will be of most interest to those who 
were not able to attend. It is clear that the total at- 
tendance will be well over twenty thousand. Every- 
one agrees that this is the best, as well as the biggest, 
of all the ISA Conferences and Exhibits. In the No- 
vember issue of the ISA Journal, a fuller account will 
be given by those who were responsible for the var- 
ious activities. 


The many foreign visitors and exhibitors express 
great satisfaction with the Congress and Exposition. 
Many of the exhibitors new to ISA shows are plan- 
ning to participate in the 1955 ISA Exhibit in Los 
Angeles, as are most of the regular exhibitors. 

The first annual banquet of the ISA was an en- 
joyable and successful affair. The relatively poor 
attendance at the Exhibitors’ Luncheon suggests 
that these functions might well be combined in the 
future. 


Long-range and immediate problems of Society 
organization and staffing, occupied much of the bus- 
iness meetings—of the Council, the Executive Board, 
and the Members’ meeting. It is hoped that the im- 
mediate solutions may be reported in the next issue 
of the Journal. 


Tentative proposals for long-range changes, in- 
cluding enlargement of the Executive Board by 
regional Vice Presidents, were presented at the 
Members’ meeting, and will be studied by appropri- 
ate committees throughout the year. 


The technical program was extremely rich and 
varied, as was evident in advance from the exten- 
sive programs arranged by the Technical Commit- 
tees of the ISA and the cooperating societies. At- 
tendance at the technical sessions was very good, 
and the only complaint was that there were too 
rsa interesting sessions occurring at the same 
time! 








At the Secretaries’ luncheon, and at meetings 
of the various committees of the General Relations 
Division, many plans and ideas were developed for 
use by and for the Sections, in increasing their ac- 
tivities and services to their members, and to the 
industries in their communities. 

In all, the ISA has marked another year of 
growth and achievement, and even though “grow- 
ing pains” are to be expected, the Society is rapidly 
maturing and the outlook for the future is good. 


FLASH...New Executive Director for ISA 


Following approval by the ISA Council of the 
new position of Executive Director the Executive 
Board has appointed Mr. 
William H. Kushnick to 
this new post. Mr. Kush- 
nick has a fine record of 
successful management 
experience in both indus- 
try and government. More 
recently he has served and 
is now serving as director 
gsof the Management 
Course of the American 
Management Association. 

Mr. Kushnick is a na- 
tive of New York, is a 
member of severa! pro- 
fessional societies, is currently an adjunct Professor 
of Industrial Engineering at New York University 
teaching two evenings a week, and in addition to 
his many activities he served as a consultant to sev- 
eral organizations on industrial engineering and 
management problems. 

More details on Mr. Kushnick will be presented 
in the November ISA Journal. 


IMPORTANT NOTICE 
SPECIAL COUNCIL MEETING 


OCTOBER 30, 1954 


WILLIAM PENN HOTEL 





9:30 A.M. 


PITTSBURGH, PA. 


The November issue of the Journal will contain a Complete Editorial and Pictorial “Show Report” 
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First Photo Highlights of the Philadelphia Show 
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FIRST PHOTOGRAPHS of business and social activities at the 
Ninth Annual Meeting of the Instrument Society of America and 
the First International Instrument Congress and Exposition in 
Convention Hall, Philadelphia, Pa., Sept. 13 through Sept. 24. 
1. Dr. Arnold O. Beckman, President, Beckman Instruments, 
Inc., Fullerton, Calif., and a Past President of ISA, being re- 
ceived by President and Mrs. Wildhack at the President’s Re- 
ception. 2. One view of ISA members and guests at the Presi- 
dent’s Reception. 3. Ladies’ Welcoming Tea at Benjamin 
Franklin Hotel; Mrs. Douglas Brooks, Chairman (center) serv- 
ing. 4. A view of the Exhibitors’ and Instrument Industry 
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Luncheon. 5. Partial view of National Council Delegates in 
session; President Wildhack presiding. 6. Warren H. Brand, 
President-Elect receiving gavel from President Wildhack. 7. 
Incoming Executive Board, (seated, L to R) Robert T. Sheen, 
Secretary; W. A. Wildhack, President; Warren H. Brand, Presi- 
dent-Elect; Dr. Axel H. Peterson, Vice-President. (Standing, 
L to R) Delmas C. Little, Vice-President; J. T. Vollbrecht, 
Treasurer: William H. Fortney, Vice-President, and A. A. An- 
derson, Vice-President. 8. One view of the busy aisles in the 
South Exhibit Hall which was well-attended by thousands of 
interested visitors 
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This series is intended to describe the objectives, organization and programs of the various National Committees of the Society 


Over four hundred and fifty individuals are currently participating in committee work relating to all aspects of the Society's tech 


nical and operational activities. 


activities of specific committees may be directed to the Chairmen.—Editor 


Technical Division Committees 


The Technical Division is made up of 15 committees which, in turn, have 


numerous subcommittees covering the broad scope of instrumentation. 


These 


groups provide the organized outlet for technical information to our membership, 
being responsible for securing papers for presentation at regional and national 
meetings and publication in the ISA Journal; making special studies; issuing 
reports; developing educational and training material; and coordinating tech- 
nical information in general. Technical Vice-President, D. C. Little, is responsible 
for organization and administration of all committees within this Division. In 
this issue, the Technical Program Committee, Research and Development Com- 
mittee, and the Instrument Operation and Maintenance Committee are discussed. 
The Testing Instrumentation Committee was covered in the August issue of the 


ISA Journal. 


Technical Program 


The Technical Program Committee 
is responsible for coordinating the 
technical program for the Annual Con- 
ference of the Society. This includes 
the_ technical 
programs of all 
cooperating  so- 
cieties, as well 
as of the ISA, 
all of which are 
scheduled to 
avoid conflicts 
in sessions of 
similar interests 
as well as con- 
flicts with com- 
mittee meetings 
and social funce- 
tions. 





To accomplish 
this the Committee sends forms to the 
various Technical Committee Chair- 
men who list the authors, paper titles, 
and physical requirements for each 
session. From the information thus 
obtained sessions are tentatively sched- 
uled for final approval by the Techni- 
cal Vice-President. 


The final approved program is then 
forwarded to the National Office for 
publication. 


NEIL BLAIR 


Neil Blair, born in 1921 in Troy, Mo., is 
Asst. Chief Engr. at Panellit, Inc. In addi- 
tion to an electrical engineering degree from 
M.LT., he holds a degree in mathematics from 
Central College, Fayette, Mo., and has studied 
meteorology at U.C.L.A. During World War 
II, he served as a Major in the U.S.A.F. in 
Europe. Prior to 1951, he was employed by 
the Bristol Company 
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Instrument Operation and 


Maintenance 


J.J. Kelly, Chairman 

This important national committee 
is presently made up of five sub- 
committees. The functions of these 
sub-groups are as follows: 

The subcom- 
mittee on  In- 
strument Instal- 
lation and Main- 
tenance Prac- 
tices is attempt- 
ing to develop a 
series of sug- 
gesting methods 
of installing 
various types of 
mercuryvless 
transmitters, 
stock controll- 
ers, miniature 
indicators and 
recorders, winter protection systems, 
copper tubing channels as supports, in- 
strument air systems, etc. Papers on 
these various subjects are solicited by 
this committee. 

The Operations and Maintenance 
Papers subcommittee solicits papers 





to be presented at conferences and for 
(Continued to Next Column) 


J: J. KELLY 


Chairman, Operation and Maintenance 

J. J. Kelly is the Instrument Department 
Supervisor of the Organics Chemicals Division 
of the American Cyanamid Company and is 
presently Chairman of the Instrument Opera- 
tion and Maintenance Committee ‘“D-3.” 
The “D-3"" Committee is concerned with de- 
veloping layouts for installations of trans- 
mitters, stock controllers, indicators and re- 
corders In addition, the “D-3" Committee 
solicits papers for presentation to ISA mem- 
bers, assembles shop layouts and test equip- 
ment information in booklet form, maintains 
a Training Subcommittee and arranges an In- 
strument Maintenance Clinic. 


Each National Committee reports to a member of the Executive Board who coordinates the 
programs of several committees and acts as their liaison representative with the National Officers of the Society 
issues of ISA JOURNAL will describe the programs and organization of other committees 


Subsequent 
Inquiries concerning membership or 





DELMAS C. LITTLE 
Vice-President 
Technical Division 


publication in the ISA Journal. These 
papers are a means of keeping the 
men in the field informed on new in- 
stallation and maintenance methods. 

The Instrument Shop Layouts and 
Shop Equipment Subcommittee is 
assembling information on _ possible 
shop layouts and the latest in test 
equipment. A booklet containing the 
material is planned for publication 
by the Society. 

The Instrument Mechanics Train- 
ing Subcommittee, which prepared 
the tentative Industrial Training 
Course Outline, has the responsibility 
of keeping it up to date. 

The Instrument Maintenance Clinic 
Subcommittee, which is appointed 
each September, largely from the 
local host Section of the following 
year, has the responsibility of arrang- 
ing the Instrument Maintenance 
Clinic. The Clinic is held during or 
just prior to the Conference each 
September. This Committee must ar- 
range for instructors, classroom 
space, slide projectors and _ other 
equipment needed for demonstrations. 
They arrange for registration and 
assigning of students to classes. A 
report on the Clinic is made to the 
National Society. 


(Continued to Page 48) 


DELMAS C, LITTLE 

Mr. Little has been in charge of instrumen- 
tation at the Army Medical Laboratory, Ft. 
Knox, Ft. Knox, Ky., since Nov. 1945. Before 
World War II he taught radio theory and 
mathematics at Franklin Univ., Columbus, 
Ohio. He received his B.A. in Physics from 
Univ. of Louisville. Since 1952 he has taught 
elementary electronics at the University. He 
is past president of the Louisville Section. 
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Research and 
Development Committee 


(Continued from Page 47 

This committee was not active dur- 
ing the last year. Definite plans were 
made at the 1955 Philadelphia Confer- 
ence to organize and staff this com- 
mittee with a positive program for 
1955. 

—ISA— 


Chicago Section Announces 
Symposium on Methods 


of Instrumental Analysis 

The Second Symposium on Methods 
of Instrumental Analysis will be pre- 
sented by the Chicago Section of the 
Instrument Society of America on 
February 7 and 8, 1955, at the Audi- 
torium of the Western Society of En- 
gineers, 84 East Randolph, Chicago, 
Ill. 

Following the pattern of the First 
Symposium in February 1954, twelve 
papers will be presented by nationally 
known speakers from universities, re- 
search organizations, and _ industry. 
All papers will be available as a 
printed proceedings. 

Information on the Symposium may 
be obtained from the Secretary of the 
Chicago Section ISA, Floyd E. Erts- 
man, Room 1420 Fisher Building, 343 
S. Dearborn St., Chicago, III. 

—!SA— 


1955 Congress Of “European 
Federation Of Chemical 
Engineering” Available 


Invitations to the ACHEMA XI — 
Chemical Apparatus and Equipment 
Congress and Exhibition to be held in 
Frankfurt am Main during May 14-22, 
1955, are now being issued. 

A total of more than 600 firms from 
12 countries will exhibit machinery, 
apparatus and components representa- 
tive of all branches of chemical engi- 
neering regulating and control equip- 
ment as well as research laboratory 
equipment. Exhibit space will approxi- 
mate 50,000 square feet. 

An eight-page pamphlet outlining the 
program and activities will be sent 
upon application to DECHEMA — 
Deutch Gessellschaft fur chemisches 
Apparatewesen, Frankfurt am Main, 
W13, Postfach, Germany. 

—ISA— 


New Pasadena Firm 
Started by ISA Members 


A new consulting, design and pro- 
duction organization is announced by 
ISA members, G. A. Friederici and J. 
C. Hoagland, specializing in the sys- 
tems associated with precision instru- 
mentation, military and commercial. 
The firm is “Instrument Systems Engi- 
neering, Inc.,” with headquarters at 
954 N. Fair Oaks Avenue, Pasadena 3, 
California. They state that their staff 
and facilities are selected and designed 
to meet the critical need for simple 
practical solutions to the growing com- 
plexities of this field. 
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Instrument Industry \otes 








Appalachian Gas Measurement 
Short Course At West Virginia 
University School of Mines 


Over 600 representatives of the oil, 
gas and chemical industries attended 
the 14th annual Appalachian Gas Meas- 
urement Short Course held at West 
Virginia University, August 23 to 25. 

Eighty-four classes and four open 
forums were conducted during the 
course. More than 30 manufacturers 
displayed their latest developments in 
the field of measurement and regula- 
tion. 

Highlighting the opening session 
were addresses by Mark V. Burlin- 
game, Vice-President of the Natural 
Gas Pipe Line Company of America 
and also the Texas-Illinois Gas Pipe 
Line Company; and Homer W. Hanna, 
Jr., of the Public Service Commission 
of West Virginia. 

Mr. Burlingame’s talk was entitled, 
“This Gas Industry” and described the 
industries’ need for storage fields and 
methods of utilizing fields. Mr. Hanna 
explained the functions of public serv- 
ice commissicns and the benefit of the 
Short Course to the commissions. 

An address of welcome to West Vir- 
ginia University was extended to the 
assembled gas engineers by Dr. Irvin 
Stewart, President of West Virginia 
University. Response was made by 
Joseph M. Low of the Hope Natural 
Gas Company. 

Howard S. Bean of the National 
Bureau of Standards was appointed 
Chairman of the 1955 Short Course 
and Al M. Hutchison of the Ohio Fuel 
Gas Company assumed chairmanship 
of the General Committee. 


—!ISA— 
Permutit Makes 
New Appointments 


Robert Fay O’Connell has assumed 
the post of Sales Engineer of the St. 
Louis office of The Permutit Company, 
New York, producers of ion exchange 
resins and water conditioning appara- 
tus for industries and homes. 

Before his association with The 
Permutit Company, Mr. O’Connell 
served as a plant engineer and develop- 
ment chemist for the Phelan Faust 
Paint Mfg. Co., St. Louis, and as chief 
analytical chemist for the Firestone 
Tire and Rubber Company, Akron. 

He is a Chemical Engineering grad- 
uate of Washington University, St. 
Louis and a member of the American 
Chemical Society. 

Another addition to the Permutit or- 
ganization is A. Mc Lean Freeman who 
has been appointed Advertising Man- 
ager. Mr. Freeman came to Permutit 
from the Chemical Division of the 
Borden Company where he also headed 
the Advertising Department. 


Minneapolis- Honeywell Develop 
Electronic Fire Fighter 


Minneapolis-Honeywell Regulator Co, 
has produced an electronic device with 
14 temperature-sensitive “feelers” that 
is aiding fire fighters in their efforts to 
learn more about conditions inside a 
burning building. 

Miami Fire College has installed the 
device in a two-story house used for 
research on behavior patterns of vari- 
ous types of fires. Actually, the device 
is an electronic recording instrument 
which indicates the differing tempera- 
tures throughout the burning structure 
and charts the results. Strategically 
spotted thermocouples or “feelers,” the 
temperature sensing elements, are im- 
bedded in the walls, ceiling and floors. 

This temperature-monitoring device 
has played a large part in the develop- 
ment of the “fog-nozzle” which plays 
a cloud of water on a fire thus absorb- 
ing more heat than a steady stream 
and the use of “wet water” which is 
produced by adding an agent similar 
to a dishwashing detergent to break 
down the surface tension of the water 
and allow it to absorb more heat. 

—ISA— 


ElectroData Names Bradburn 

James R. Bradburn was recently 
elected President of |ElectroData 
Corp. Formerly the computer division 
of Consolidated Engineering, Electro- 
Data was established as a _ wholly- 
owned Consolidated subsidiary, early 
in 1954, and, in March, with the offer- 
ing of a public stock issue, it became 
an affiliate company. 

Mr. Bradburn first joined the Con- 
solidated organization in 1945 and has 
served as Executive Vice-President of 
ElectroData Corp. since February, 
1954. He is a graduate of Cal. Tech 
and has an M.B.A. from Harvard. 

—ISA— 


Mr. Richard Franks, western re 
gional representative of Potter Aero- 
nautical Co., Newark, N. J., announces 
his firm’s intention to open a mani 
facturing and engineering facility in 
the Los Angeles area in the near 
future. The firm, producer of the well- 
known Potter flowmeter, has a tempo 
rary office at 139 S. Beverly Drive, 
Beverly Hills, California. 

A similar move is announced by 
Richard Barlow, Los Angeles repre 
sentative for Panellit, Inc. of Skokie, 
Illinois. Panellit, and its associated 
firms, Panalarm and Panascan. He has 
a temporary engineering office at 5017 
Telegraph Road, Los Angeles 22. They 
plan to set up a complete manufactur 
ing facility in the Los Angeles area, 
which will serve the entire southwest 
ern and coastal territories. The firm 
builds process control panels and com 
plete information systems. 
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The most interesting thing to 
most people — is other people 


Broadston and Cartotto 
Promoted by NAA 


Jim Broadston, a charter member 
of the Los Angeles Section of ISA 
and Ed Cartotto, who transferred 
from the Chicago Section where he 
was a charter member, have been pro- 
moted by North American Aviation, 
Inc. 

Broadston has been made Manager 
of the company’s rapidly expanding 
Rocket Engine Field Laboratory in the 
Santa Susana Hills, west of Chats- 
worth. 

Cartotto has been named Group 
Leader, in charge of Equipment and 
Instrumentation. 

Cartotto and Broadston are well 
known in ISA circles, both locally and 
nationally, Ed having been president 
of the local section in 1951. He is 
chairman this year of the Los Angeles 
Section, American Society for Quality 
Control. 

—ISA— 


The Jack Goss Company, Cam- 
bridge, Mass., has been appointed 
manufacturer’s representative for the 
six-state territory of New England by 
the Allen D. Cardwell Electronics 
Productions Corp., Plainville and 
Stamford, Conn. 


—ISA— 


R. S. Yahrmarkt, member of Tulsa 
Section, and formerly with the Ethyl 
Corporation of Baton Rouge, La., has 
joined the Foxboro Company, of Fox- 
boro, Mass., manufacturer of indus- 
trial instruments for process meas- 
urement and control. He has been 
assigned to Foxboro’s Tulsa office as 
an industrial engineer and will serve 
instrument users in the Oklahoma 
area, working under the direction of 
J. E. Hewson, branch manager. 

His experience in process control 
includes three years of service with 
the Ethyl Corporation as an instru- 
ment engineer, and two years with the 
Armour Research Foundation in Chi- 
cago. He received his B.S. degree in 
Mechanical Engineering from Illinois 
Institute of Technology. 


—ISA— 


Robert O. Held, a member of the 
Los Angeles Section is now associated 
with the American Electronic Manu- 
facturing, Inc., at Culver City, Calif. 
He was formerly with the Standard 
Electronic Manufacturing Company of 
Culver City. 


October 1954 


G. M. Giannini & Co., Inc., announces 
the appointment of J. F. Steigerwald 
as Chief Designer of the Corporate En- 
gineering Division. 

Mr. Steigerwald’s former associa- 
tions were with Jack & Heintz, Inc. as 
Chief Production Engineer, Manufac- 
turing Manager of Aerojet Engineering 
Corp., Azusa, California and Vice-Presi- 
dent and Production Manager of the 
Bill Jack Scientific Instrument Co. 

In his new capacity, Mr. Steigerwald 
will be responsible for tooling, process- 
ing and production design of instru- 
ments developed by the Giannini Cor- 
porate Engineering Division. 


—ISA- 


James C. Martin was_ recently 
selected for the position of Executive 
Assistant to Charles Rothman, Direc- 
tor, Air Pollution Control Division, 
Department of Public Health, City of 
Philadelphia. He has had 13 years 
combustion and administrative exper- 
ience in the power plant and process 
field. 

—itAs 


Benson-Lehner Corporation has 
named a member of the Los Angeles 
Section, Don Prell, as vice-president in 
charge of sales. Previously, he was 
manager of the Eastern Sales Division 
for Benson-Lehner. 

Mr. Prell has worked as an indus- 
trial psychologist and personnel man- 
ager for several Los Angeles firms and 
is a past Assistant General Manager 
for the Mutual Employer’s Association. 
He is a member of the Personnel and 
Industrial Relations Association and 
the Instrument Society of America. 


—!ISA— 


Federal Telephone and Radio Com- 
pany has organized an Instrument Di- 
vision for the manufacture and distri- 
bution of measuring and testing instru- 
ments. 


These devices represent products of 
domestic and foreign manufacturing 
associates of the world-wide I. T. & T. 
system, as well as other outstanding 
instrument makers outside the United 
States. 


Rudolf Feldt, former director of the 
Cathode Ray Division of the Du Mont 
Laboratories will supervise the In- 
strument Division. 


—ISA— 


Gulton Industries, Inc., manufactur- 
ers of electronic components and pre- 
cision instruments have added two new 
buildings occupying 6,000 square feet 
to their Metuchen Plant. 

Machine shops, stock and supply 
areas and the specifications and draft- 
ing department of Gulton Mfg. Co., 
Glenco Corporation, Vibro-Ceramics 
Corporation, Greibach Instruments 
Corporation and Thermistor Corpora- 
tion of America will be housed in the 
new structures. 


Jersey Section Forums 
Founded By Harry Moore 
Helps Membership Growth 


An idea created several months ago 
by Harry F. Moore, a charter member 
and past president of the New Jersey 
Section, has 


proved an outstanding 
factor in the Sec- 
tion’s largest 
membership 
growth. The Sec- 
tion’s member- 
ship is now well 
over 400. 

The Jersey 
Forum Series, 
“brainchild” of 
Mr. Moore, is ac- 
counting for the 
large attendance 
at the Section’s 
regular monthly 
meetings, and 
other Sections may find advantage in 
adopting this idea. New Jersey Sec- 
tion secretary, Eliot R. Hill, 1125 Ken- 
sington Ave., Plainfield, N. J., will fur- 
nish details of the forum series to 
other interested ISA Sections upon re- 
quest. 

Mr. Moore is with the Standard Oii 
Development Company and is known 
by members of his Section as a “self- 
starter.” In addition to the origina- 
tion of the forum series, he was one of 
the authors of the Section’s original 
by-laws which have had very little re- 
vision. 

One of the Section’s early presidents, 
when it was known as the Society of 
Measurement and Control, Mr. Moore 
has served his Section in many capac- 
ities, in addition to his services in 
National Society affairs. He is fre- 
quently a speaker for Section meetings 
and forums and has contributed several 
technical papers to other ISA Sections 
on instrumentation topics. His favor- 
ite Section committees are Education 
and Executive in which he is often 
called upon to “pinch hit” in an ad- 
visory capacity—By W. H. Shellen- 
berger. 





—ISA— 


Six NBS Members Receive 
Commerce Gold Medal 
For Work in Electronics 


Six members of the staff of the Na- 
tional Bureau of Standards have re- 
ceived the Department of Commerce 
Gold Medal Award for Exceptional 
Service. The awards were made for 
“outstanding contributions, as a mem- 
ber of a group, in the field of produc- 
tion technology for electronics with 
important implications for the elec- 
tronics industry and for national de- 
fense”. The men receiving the award 
were: J. G. Reid, Jr.; Mr. Robert L. 
Henry; Dr. Benjamin L. Davis; Mr. 
Charles C. Rayburn; Mr. James G. 
Black, Jr.; and Mr. Harold S. Horiuchi. 

These six men were the primary 
scientists responsible for the develop- 
ment of an automatic method for me- 
chanical production of electronics and 
for the design and construction of ma- 


chinery to mass produce electronic 
components on a pilot plant scale. 
This program, formerly known as 


“Project Tinkertoy”, has received wide 
recognition in this country and abroad. 
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Instrument Men ‘‘Learn by Doing’ 


in L &N Maintenance Course 


“A good demonstration is worth 
10,000 words” is the maxim applied to 
teaching in the Leeds & Northrup In- 
strument Training School. 


Over 3000 customers’ employees 
whose jobs are mainly concerned with 
the operation and maintenance of in- 
struments and controls have attended 
the school to learn first hand the main- 
tenance and installation “whys and 
wherefores” of L&N equipment. Men 
have come from almost all states of 
the Union, and from such distant 
places as Iceland, Australia, South 
Africa, Chile, Turkey and Formosa. 
Representatives from small and medi- 
um-size companies have been sent to 
the school as well as those from 
atomic energy plants and many of the 
largest corporations in the world. 


The L&N course is confined largely 
in its subject matter to the industrial 
types of recorders, controllers, and 
electrical and pneumatic control sys- 
tems. The two-week curriculum runs 
Monday through Friday, 8:30 A.M. to 
5:00 P.M. Class enrollment is limited 
to 20 men. Instruction follows a sys- 
tematic pattern of lecture, demonstra- 


tion and shop work ... with emphasis 
on the “learn by doing” technique. 


Classes are conducted in shirt-sleeve 
informality. Two instructors thorough- 
ly explain the principles of potenti- 
ometer and Wheatstone bridge equip- 
ment, using a blackboard and other 
visual aids to illustrate the circuits, 
and the instruments to demonstrate 
the applications. This may involve the 
measurement of temperature — by the 
use of thermocouples, radiation-type 
detectors or resistance thermometers- 
pH, conductivity, gas analysis, electric 
load or almost any condition in which 
the student is interested. 


At the work bench, with the instruc- 
tor sitting alongside, the student dis- 
assembles the instrument into its 
component parts, then he assembles, 
adjusts and calibrates it — making it 
ready for control of a “process.” 
Efficient trouble shooting techniques 
are carefully demonstrated. Working 
on an instrument that has been pur- 
posely sabotaged, an instructor ex- 
plains his method of approach while 
he traces the trouble and corrects the 
adjustments. The student then is 





R. A. DRESHER, instructor, explains an operation of the LGN Speedomex® Recorder 
to group of students during the shop period of the training course. In the background, 
Peter Brauman, seated, demonstrates an assembly to another group of men. 
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given the opportunity to apply the 
same technique. 


Instruction books, diagrams, notes 
on adjustment and circuits, are sup- 
plied to each student. In addition, 
special instruction is given in the uge 
of testing equipment. Although the 
basic course is standard, it is flexible 
enough to include material to meet the 
need of the occasional special student, 
There is no charge for tuition or lunch. 
es. Transportation and all other ex. 
penses are paid for by the student, 
usually at his company’s expense. 


On the final day of the course, the 
men make a tour of the L&N plant, 





PETER BRAUMAN,, illustrates a principle 
underlying the operation of an LGN in- 
strument. 


There they see how the parts of an 
instrument are made, assembled and 
tested. They see L&N equipment be 
ing applied in various shops and labs 
to measure, record and control partic- 
ular operations. 


The history of the school dates back 
to the early ’20’s when customers’ 
representatives would _ occasionally 
spend several weeks at the Philadel- 
phia plant, becoming more familiar 
with L&N instruments by working 
under the direction of supervisors in 
the shops and labs. From the very be 
ginning, it was recognized that these 
men had been sent by their companies 
specifically to learn how to service 
and maintain L&N equipment; there 
fore, a policy was adopted that no 
sales presentation would be included 
in the course. 


By 1930, as the demand for instru- 
mentation increased, it became ap 
parent that a more specialized trait- 
ing course could cover the ground in 
much less time. Consequently, a series 
of subjects were approved, work 
benches and basic instruments ob 
tained ... and the official school was 
established under its present head, 
R. A. Dresher. Today, the staff in 
cludes Peter Brauman, another sea 
soned L&N’er. Questions concerning 
enrollment should be directed to A. M. 
Redding, Manager, Marketing Services 
Division, Leeds & Northrup Co., Phil 
adelphia 44, Pa. 
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Errata 


Attention is called to errors in RP1.6 and RP1.7, copies 
of which were recently mailed to all ISA members. 

Paragraph 2.2 of ISA Recommended Practice RP1.6, en- 
titled Temperature—EMF. Tables for Thermocouples, refers 
to NBS Circulars by volume and page numbers. The comma 
petween the volume and page number should be eliminated. 
To correct your RP1.6, you may cut out the corrected part 
of paragraph 2.2 and paste it over that part of the incorrect 


paragraph. 


cular 508 which is the recalculation of older tables to 
the 1948 standards. The tables for Type S (Platinum 
10% Rhodium-Platinum) Thermocouples are based on 
formulas in Journal of Research NBS 10 275 (1933) 
RP530. The tables for Type R (Platinum 13% Rho- 
dium-Platinum) Thermocouples are based on _ tables 
from this same reference. The tables for Type K 
(Chromel-Alumel) Thermocouples are based on Jour- 
nal Research NBS 14 239 (1935) RP767. The tables 
for Type T (Copper-Constantan) Thermocouples are 
based upon Journal Research NBS 20 337 (1938) 
RP1080 and Table 1 of Journal Research NBS 25 
459 (1940) RP1339. 


In RP1.7 of ISA Tentative Recommended Practice en- 
titled Coding of Insulated Duplex Thermocouple Extension 
Wires, Paragraph 3.1 should reaa “helow —40 F or above 
150 F” to agree with the wording in Paragraph 5.1. To cor- 
rect your RP1.7, you may cut out the corrected part of 
Paragraph 3.1 and paste it over that part of the incorrect 
paragraph. 


3.1 Type M insulation is intended for general service ap- 
plications where a moderate degree of moisture is 
present, but where the wire is not likely to be sub- 
merged or subjected to temperatures below —40 F. or 
above 150 F. 





Errata 


“Universal Characteristics of Meas- 
uring Methods,” by Howard C. Rob- 
erts, Res. Assoc. Prof. Engg., Univ. of 
Illinois. Omission of equations, below, 
should have appeared following line 
26 of column 2, page 49, ISA Journal, 
August 1954: 


y = yoe''/2L (logarithmic decrement 
of electrical oscillatory system.) 

e = ede '/'® (decay of voltage in con- 
denser discharge. ) 

xX = xX0e'/*' (inertialess mechanical 
vibration with viscous damping.) 

E = Eoe*'*'“* (decay of sound in a 
room. ) 

I = Ioe*t (absorption of light in a 
uniform medium.) 

P = Ave’,, (diffusion of a heavy gas 
into a lighter one.) 

—a + ¢ f 
Q = Qoe (transmission of a 


stress wave through the earth.) 
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The Simplest, Most Versatile i 
LIQUID LEVEL CONTROL | 


As SIMPLE and 


Dependable 
as the Pull of a 
MAGNET! 


A sleeve, raised 
and lowered with- 
in a non-magnetic 
tube, attracts or 
releases an Alnico 
magnet attached 
to a mercury 
switch. Basically, 
this is Magnetrol, 


‘ 
mee 


GNETROL 





Linked to liquid level by infallible 
magnetic force, Magnetrol is free 
from the limitations inherent in 
mechanical or electrical controls. 
With the actuating magnet rated at 
98% of initial strength after 30 years, 
Magnetrol has infinite operating life, 
with practically no maintenance at 
all. There’s nothing to wear out, 
nothing to fail. 


What's more, Magnetrol’s simple 
operating principle permits easy, 
economical modification of standard 
units to meet any pressure, temper- 
ature or corrosion requirements. 
That’s why there’s practically no 
limit to Magnetrol’s use. It’s also 
why “specials” are likely to be stand- 
ard with us. Magnetrol units control 
level changes from .0025-in. to 150-ft. 
—with single or multi-stage switching. 


MAGNETROL, Inc. 


@ SEND COUPON FOR DETAILS ‘ 


State 





Zone 


Inc, 2120 S$. Marshall Bivd., Chicago 23, Illinois 


send me catalog data and full information on 


§  Magnetrol Liquid Level Controls. 
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Section Presidents, Secretaries 
aud Meeting Data 








Section Secretaries are urged to check this director for accuracy. 


If City of 


meeting place is not given, or meeting data is incomplete, please advise the 


Journal, 


AKRON 
V. Pres. Douglas J. Pearse, 1695 Bishop Court, 
Akron 10, Ohio 
Secy. V. J. Homin , 444 Catawba St., Akron, Ohio 


Meeting: Second Tuesday, 8 P.M., Women's Club 


of Akron 


ALBUQUERQUE 
Pres. A. R. Chariton, 1229 Girard Blvd., N. E., 
Albuquerque, N. M. 
Secy. Frank N. Reeder, 10213 Elizabeth N. E. 
Albuqueraue, N. 
Meeting: Second Thursday, La Cana Rm., Coronado 
Club, Sandia Base 


ARK-LA-TEX (SHREVEPORT) 


Pres. Morley A. Hudson, 753 Gladstone, Shreve- 
port, Le., 
Secy. W 


H. Coates, 2737 Linwood, Shreveport, La. 
Meeting: First Friday, 8 a 


ARUBA 
Pres. Arthur E. foctinasen, P. O. Box 552, c/o Lego 
Oil & Transp. Co., Ltd. 
Secy. Nicholas P . Schind dle P o. Box 320 c/o Lago 
Oil & Transp. Co., Ltd., Aruba, N W. I. 
Meeting: First Tuesday, 7:30 P. M., ‘Engineers Club 


ATLANTA 
Pres. Carl L. Fox, Jr., 128 Chatillan Rd., Rome, Ga. 
Secy. Roy W. Freeman, 27 Clarendon Ave., Avon- 
dale Estates, Ga. 
Meeting: Fourth Monday, Dinner 6:30 P.M. ODK 
Banquet Hall, Georgia Tech. 


BALTIMORE 
Pres. G. E. Rhodes, 215 A Rodgers Forgzz Rd 
Baltimore, ; 

Secy. G. B. Greer, 631 East 36th St., 
7 


Meeting: Second Friday, 8:30 P.M., Engineers Cluo 


BATON ROUGE 
Pres. Paul H. Snarr, 4250 Shelley Ave., Baton 
Rouge, La. 
Secy. Richerd S. Yahrmarkt, c/o Foxboro Co., 211 
W. 5th St., Tulsa 3, Okla. 
Meeting, First Monday, 7:00 P.M. 


BIRMINGHAM 
Pres. A. L. Thomas, Route 2, Box 310, Birmingham, 


a. 
Secy. G. D. Mitchell, 1621 34th St. West, Birming- 
hem 8, Ala. 

Meeting: Fourth Tuesday, 7:30 P.M., Southern Re- 
search Institute, 917 So. 20th St. 


BLUE RIDGE 
Pres. F. T. Stanton, 1218 Kerns Ave., Roanoke, Va. 
Secy. John C. Talton, R#2. Box 233, Radford, Va. 
Meeting: Last Friday, Recreation Hall, Radford 
Amana Radford, Va. 


BOSTON 
Pres. G. W. Engler, Gen. Elec. Co., 40 Federal St., 
West Lynn, Mass. 
Secy. J. H. Bertram, 233 Harvard St., Brookline, 


Mass. 
Meeting: First Monday, 99 Club, 99 State St., Boston. 


CAROLINA PIEDMONT (CHARLOTTE, N. C.) 
Pres. R. E. Stoveken, Box bet 9 Camden, . ¢.. 
Secy. Lawrence c/o E. |. duPont de Nemours 
Co., May Works, Contlen 5.C 
Meeting: Second Friday, mS.C House Restaurant 


CENTRAL ILLINOIS 
Pres. T. A. Carroll, 721 Hurlbut S:., Peoria, Ill. 
Secy. G. B. Hornbacker, 1310 Howett St., Peoria, Ill. 
westing piece to be announced. First Wednesday, 


Baltimore 


INDIANAPOLIS 
Pres. Norman Krone, 123 North Grant Ave., Indian- 
soma wa 
Secy. J. C. Gruber, 6119 Burlington Ave., Indian- 
apolis, ind. 
Meeting: First Tuesday, dinner, 7:00 P.M. 


CENTRAL KEYSTONE 
(YORK, age = & HARRISBURG) 
Pres. C. A. Kohr, 1511 Clearview Ave., Lancaster, 


Pa. 

Secy. F. C. Belsak c/o Cpersy Control Corp., 125 
Verbeke St., Harrisburg, 

Meeting: Fourth Tues a °8 P.M., York, Lancaster 
& Harrisburg alternately. 
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CENTRAL NEW YORK ( ) 
at C. M. Davies, Beechwood Avz., Liverp>>!, 


N.Y. 
Secy. Fred Lingel, 712 Summer Ave., Syracuse, N. Y 
Meeting: Third Monday, 8 P.M., Dinner 6:00 P.M 


CENTRAL OHIO VALLEY ¢ ) 
Pres. L. V. Morgan, Amer. aes Co., Calso 
Chem. Div., Willow Island, W. V. 
Secy. J.C . Dilliner, 813 Winton Jive. Belpre, Ohio 
+ sat lg First Tuesday, Dinner, 7:30 P. M., Hi-way 
Grill, Rt. No. 2 


CHARLESTON 
+9 aa R. Gilmer, 418 Beech Ave., Charleston, 


Secy. John K. Younkins, 509 United Carbon Bidg., 
Cpestenten, W. Va. 

Meeting: F irst +S Kananwha Airport, dinner, 
6:15 P Bus. mtg., M. 


CHICAGO 
Pres. D. E. Haase, International Min. & Chem. Corp., 
20 Wacker Dr., Chicago, II! 
Secy. F. E. Ertsman, Rm. 1490 Fisher Bldg., 343 S 
Dearborn St., Chicago 4, Ill. 
Meeting: First Monday, 8:00 P.M., Builders Club, 
228 N. LaSalle St., Chicago, Ill. Dinner, 6:30 P.M. 


CINCINNATI 
Pres. W. C. Bachelor, 607 American Bidg., Cincinnati 


io 
Secy. R. E. Surkamp, 7347 Richmond St., Cincinnati 
36, Ohio 

Meeting: First Monday, 8 P.M., Dinner, 6:30 P.M., 
Engineers Soc. of Cincinnati., Woodburn & McMillan 


CLEVELAND 
Pres. R. E. Pritz, c/o E. |. duPont de Nemours Co. 
Grasselli Chem. Div., Cleveland, Ohio 
Secy. Gorjon Simpson, Technical Sales Co., 850 
Euclid Ave., Cleveland, Ohio 
Meeting: Second Wednesday, 8 P.M., Dinner 6:30 


COLUMBUS 
Pres. Kenneth I. Lea, 505 King Ave., Columbus, Ohio 
Secy. J. A. Hamblin, 3549 Karl Rd., Columbus, Ohio 
Meeting: Third Thursday, 8:00 P.M., Battele Audi- 
torium 


CUMBERLAND 
Pres. W. A. Wenditete, Alleghany Ballistics Lab., 
Box 210, Gnpenee, 
Secy. H. . Bishop, W Va. Pulp & Paper Co., 
Luke, ma.” 
Meeting: Fourth Wednesday, 8:00 P.M., Dinner 
6:30 P.M., Ali Ghan Shrine Country Club, Balti- 
more, Md. 


DENVER 
Cle W. W. Corbin, 3441 Raleigh St., Denver 12, 


olo. 
Secy. L. C. Kahler, 2660 W/. Warren, Denver 10, Colo. 
Meeting: University Hall, Univ. of Denver, no regu- 
larly scheduled meeting 


DETROIT 
Pres. S. Sterling, S. Sterling Co.; 15310 W. McNichols 
Rd., Detroit 35, Mich. 
Secy. Phillip Hill, a Honeywell Reg. Co., 
13631 Plymouth, Detroit 27, Mich. 
Meeting: Third Wednesday, 8:00 P.M. 

EASTERN NEW YORK 
Pres. R. W. Carter, Sterling-Winthrop Research Inst., 


mag ag N. 
zeny, °- v4 Ludewig, 2042 Broadway, Schenectady 


Meeting: First Tuesday, 8:00 P.M., place to be 
announced 


er 
Pres. :. Gray, 8765 96th Ave., Edmonton, Alberta, 
ana 
Secy. E. G. aeeeeatney, TER 106th St., Edmonton, 
Alberta, Canada 
Meeting: Time and place to be announced 
FOX RIVER VALLEY ( ) 
Pres. Carl Lindwall, 605 Thayer St., Rhinelander, Wis. 
Secy. Paul Giesler, Charmin Paper Mills, Green Bay, 


Wis. 
Meeting: First Tuesday, 7:30 P.M., Dinner 6:30 P.M., 
various locations in state 
HOUSTON 
Pres. R. E. Hansen, Leeds & Northrup, Box 6725, 


Houston 5, Texas 
Secy. Glen V. Dorflinger, 4511 Kyle St., Houston, 


Texas 


ee Lett Monday, 8:00 P.M., Auditorium 
Library Bldg., U. of Houston 


KALAMAZOO VALLEY 
Pres. S. D, Viestines, 140 South Ave., Level Park 
Kalamazoo, 
era D. E. Rutherford, 8845 Waruf Dr. » Kalamazoo, 
ich. 
Meeting: Fourth Wednesday, Columbus Hotel 
KANSAS CITY 
ag Jack C. Brows, 8827 Maiden Lane, Kansas City, 


pec. E. J. Bumsted, 4010 Washington, Kansas City, 


ae Second Tuesday, 7:30 P.M., R 
Science Bidg., Univ. of Kansas City oon 


— ANGELES 
Pres. Orton H. Wisegarver, 850 W. A 
emg bs we Fulwide a 
ecy. Robert ulwider, 5225 Wilsh 
Los Angeles 36, Calif. ee 
Meeting: Dinner meeting, second Wednesday, various 
locations 


LAKE CHARLES 
i? A. T. Clinger, 3803 Auburn Dr., Lake Charles 


Secy. W. L. Willoughby, 3508 Louisiana Ave, 
Lake Charles, Le. 

Meeting: First Wednesday after last Monday, Colum. 
bie Southern Recreation Hall 


LOUISVILLE 
Pres. C. M. Bosworth, 5336 Westhall Ave., Louisville, 


Secy. Emanuel Malkin, Box 145, Lyndon, Ky. 
Meeting: First Monday, 8:00 P.M., Seagram Audi. 
torium 


MILWAUKEE 
Pres. N. J. Janisse, Johnson Service Co., 507 £. 
Michigan St., Milwaukee, Wis 
Secy. D. A. Spitz, 2809 S. 51st St., Milwaukee, Wis, 
Meeting: Last Monday, 8:00 P.M., ESM Bidg., 3113 
W. Hig land Blvd. 


MONTREAL 
Pres. Tom Hislop, Kirk Equipment Ltd. 1460 Bishop 
St., Montreal, Quebec, Canada 
Secy. H., Baines, 2040 Patricia Ave , Apt. 3, Montrea 
28, Quebec, Caneda 
Meeting: Last Monday, 8:00 P.M. 


MUSCLE SHOALS 
Pres. E. S. Hayes, Jr., Finley Island, Rt. #1, Decatur, 


la. 
Secy. Frank W. Potter, T.V.A., Wilson Dam, Ala. 
Meeting: First Thursday, 8:00 P.M., TVA Chem. 
Eng. Bldg. 


NEW JERSEY 
Pres. ates B. Bartleson, 48 Kempshall Terrace, 
Fanwood, N. J. 

Secr. Ehiet R. Hill, 1125 Kensington Ave., Plainfield, 
N. J. 


Meeting: First Tuesday, 8:00 P.M., 
Hotel, Newark, hE 


NEW ORLEANS 
Pres. 
Secy. H. R. Gilbert, c/o John H. Gilbert Co., 
2551 Matarrie Rd., New Orleans 20, La. 
Meeting: 


NEW YORK 
pret, & M. Maitland, 20 Brook Lane, Chappaque, 


ey. A. Hutcheon, 45-65 196th St., Flushing, 


Meeting: Third Monday, 7:30 P.M., Midston House 
38th St. & Madison Ave., Cc 


NIAGARA FRONTIER (BUFFALO) 
Pres. L. A. Spence, 911 Delaware Rd., Kenmore 
93, N. Y. 
Secy. W. D. Vetter, 2112 Coholan St., Niagera 
Falls, Ontario, Canada 
Meeting: Fourth Monday, 8:00 P.M., dinner 6:00 
P.M., Erie County Technical Institute, Buffalo, N. Y. 


NORTHERN CALIFORNIA ( ) 
Pres. Roger U, Stanley, 7405 Rockway Ave., E 
Cerrito 8, Calif 
Secy. Ralph I. Brogie, 18 Overlook Ct., Oakland 11, 


Calif. 
Meeting: Third Monday, 8:00 P.M. 


NORTHERN INDIANA ( ) 
Pres. Virginia W. Zugbaum, 425 Connecticut St 
Gary, ‘?_—— 
Secy. J. Baum Beckman, 7415 Wicker Ave., Ham 
mond, lilinois 
Meeting: Second Tuesday, 7:30 P.M., Whiting Com- 
Centermunity 


NORTHEAST TENNESSEE ( ) 
Pres. Robt. D. Little, 1309 N. Baxter St., Johnson 
City, Tenn. 
Secy. $. E. Abernathy, c/o Equipment Sales Com. 
341-45 W. Market St., Kingsport, Tenn. 
Meeting: 


— TEXAS 
Pres. R. E. sonia, clo | Daniel Orifice Fitting Co., 82 
Fidelity Union Life B Dallas 1, Texas 
Secy. M. L. Feosdont al, 828 Fidelity Union Life 
Bidg., Dallas 1, Texas 
Meeting: Time and place to be announced 

OAK RIDGE 
Pres. W. J. Greter, 506 New York Ave, Ook 
Ridge, Tenn. 
Secy. D, $. Toomb, Rt. 2, Highland Drive, Clintom 


enn. 
Meeting: First Wednesday, 8:00 P.M., Ridge Recret 
tion Hall 
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OGLETHORPE son, 5511 Waters Rd., Savannah, 


Ge. a A. Coffield, 2219 E. 39h St., Savannah, 


Ga. . , Kilo- 
ing: d Friday, 8:00 P.M., Reddy Kilo 
esting ee Savannah Elec. & Power Co., 


Savannah 

a 97) George, Carbide and Carbon Chemi- 
cal Co., P. O. Box 748, Paducah, Ky. 

Secy, John B. Russell, C-710, Room 131, c/o 
Carbide and Carbon Chemical Co., Paducah, 


ieting: Third Tuesday, 7:45 P.M., Paducah Jr. 
College Aud. sas 
PHILLIPS, 

jy . Wyatt, Jr., Box 322, Phillips, Texas 
Secy. J. C. Huskinson, P. O. Box 1262, Odessa, Texas 
Meetin: : Third Tuesday, dinner, 7:30 P.M., Phillips 
Grade School, Phillips, Texes 

BASIN 

a V. Peoples, 905 W. 26th St., Odessa, Texas 
Secy. W. R. Henry, P. O. Box 1262, Odessa, Texas 
Meeting: Second Yoesdey, dinner, 8:00 P.M. 

DELPHIA 

oo. Robt. T. Sheen, c/o Milton Roy Co., 1300 
E. Mermaid Lane, Philadelphia 18, Pa. 
Secy. W. J. Leighton, c/o Conoflow Corp., 2100 
Arch St., Philadelphia 3, Pa. 
Meeting: Third Wednesday, 8:00 P.M., dinner, 
6:30 P.M., The Elks Club, 1320 Arch St., Phila- 
FeBURGH 

PIT 

Pres. Leslie R. Driskell, 933 Bayridge Ave., Pittsturgh 


oo H. Bremer, Harold G. Jones Co., 502 
Empire Bidg., Pittsburgh 22, Pa. 
Meeting: Fourth Monday, dinner and meeting at the 
RTLAND 

“ie E. A. Woodworth, Jr., 5901 West “A” St 


linn, 5 
oo Vernon $. Robyn, 2600 S.E. Belmont, Portland, 


Ore. 

ne Third Friday, 8:00 P.M., place to be 
ae LE 
PRE 

a A. R. Davidson, 3422 Argyle Ave., Erie, Pa. 
Secy. A. J. Johnson, 439 E. 24th St., Erie, Pa. 
Meeting: Fourth Tuesday, 8:00 P.M. 

RICHLAND 

Pres. G. F. Ehlers, 1407 Roberdeau, Richland, 


Secy. L. E. Ziege, 1605 Van Giesen, Richland 
h. 


Meeting: Second Wednesday, 7:30 P.M. 
ROCHESTER, N. Y. 
Pres. R. N. Pond, Taylor Instrument Co., 95 Ames 
St., Rochester, N. Y. 
Secy. Ralph C. Schwartz, Jr., 904 Granite Bidg., 
Rochester 4, N. Y. 
Meetina: Fourth Tuesday, U. of Rochester 
SABINE-NECHES (ORANGE, texas) 
Pres. Robert L. Mahood, 2367 W. Shedowlawn, 
Beaumont, Texas 
pecy. L. A. Desormeaux, 203 Pine St., Port Neches, 
exas 
Meeting: Fourth Tuesday, 7:30 P.M., Orange County 
ourt House, Orange, Texas 
SAVANNAH RIVER (NO. AUGUSTA, S.C.) 
Pres. Wm. M, Eaton, 1704 Dextor St., N.E., Crosland 
Park, Aiken, S. C. 
Secy. Chas. A. Whitmore, 2203 Wyman St., N.E., 
Aiken, S.C. 
Meeting: Second Wednesday, 7:00 P.M., North 
Augusta Amer. Legion Hall 
SARNIA 


Pres. John P. Heatley, 240 Kathleen Ave., Sarnia 
Ontario, Canada 
Secy. Robert F. Brayne, R.R. No. 1, 
Mooretown, Ontario, Canada 
Meeting: Fourth Monday, 8:00 P.M., YM-YWCA 
SCIOTO VALLEY (WAVERLY, OHIO) 
Pres. J. G. Henry, R.R. #2, Lucasville, Ohio 
osey. ig Henley, 403 Gordon Ave., Waverly, 
io 
Meeting: First Monday, dinner, 6:00 P.M., Waverly 
First Pres. Church 
SEATTLE 
Pres. Peter L. Balise, Mech. Eng. Dept., Univ. of 
Washington 
a, Frank S. Melder, 2439 76th N.E., Bellevue, 
as 


Meeting: Second Friday, 7:30 P.M., Guggenheim 


Hall, Univ. of Washingt 
SOUTH TEXAS (CORPUS CHRISTI) 4 
Pres. J.S. Oswalt, Taylor Oil & Gas, P.O. Box 4067 


Corpus Christi, Texas 

pec. Homer C, Givens, P. O. Box 637, Falfurrias, 

Meeting: First Thursday, 7:30 P.M., Corpus Christ 
st tour” 1522 S. Staples St., Corpus Christi 


a D. Gipriano, 26 Thouroughman, St. Louis 


25 la G. Lee, 6935 Ravenscroft Dr., St. Louis 
eeting: First Wednesday after first Monday, Eng 
Club of St. Loui ion 
TAMPR ay Louis 


Se joke McDonald, 206 S. Highlands, Avon 


. Geo. W. 
Denese Fle. Marshall, 6925 8th Ave., No. St. 


Meeting: Time and place to be announced 


October 1954 


TORONTO 
Pres c/o Secy. 
Secy. John W. Heuther, 3/! Southerland Dr., 
Leaside, Ontario, Canada 
Meeting: Fourth Thursday, 8:00 P.M. 
TULLAHOMA 
pres. Henry T. Chapek, P. O. Box 492, Tullahoma, 
e 


nn. 
Secy. Mack R. Mulkey, E. Bragg Circle, Tullahoma 


enn. 
Meeting: First Tuesday, 7:30 P.M., Southern Queen 
Restaurant 

TOLEDO 
Pres. Howard Daily, 2443 Lawrence, Toledo, Ohio 
Secy. Warren G. Myers, 2257 Upton Ave., Toledo 


6, Ohio 
Meeting: Third Tuesday, 8:00 P.M., Edison Service 
Bidg., West Delaware Ave., Toledo 
TULSA 
Pres. S. M. Bagwell, 1544 E. 35th Place, Tulsa 5, Okla. 
Secy. Oliver L. Clay, Box 4128, Walker Station, 
Tulsa, Okla. 
Meeting: 7:30 P.M., Rm. 201, Petroleum Science 
Bidg., Univ. of Tulse 
TWIN CITIES 
Pres. J. M. Bullis, 2517 Bird Dr., Wessleyville, Pa 
Secy. John L. Schmidt, 1879 University Ave., St. 
Paul 4, Minn. 
Meeting: 7:30 P.M., dinner, 6:30 P.M. 
WASHINGTON 
Pres. Raymond E. Miller, Navel Ordnance Lab., 
White Oak, Silver Spring, Md. 
Secy. Alfred Henley, Amer. Instrument Co., Inc. 
8030 Georgie Ave., Silver Spring, Md. 
Meeting: Third Mondey, 8:00 P.M., Potomac Elec. 
Power Co., 10th & E Sts., N.W., Washington 
WAYNE COUNTY (DETROIT) 
Pres. Don C. Roberge, 6362 Tuxedo Ave., Detroit 
4, Mich. 
Secy. Clarence Ellison, 2443 15th St., Wyandotte, 
ich. 
Meeting: Second Monday, Casadei's, 400 S. Fort St 
Detroit, Mich. 
WICHITA 
Pres. B. J. Alberts, Sullivan-Mears Co., 254 Laura, 
Wichita, Kansas 
Secy. Dale H. Hugley, 2207 South Pinecrest, 
Wichita, Kanses 
Meeting: Second Monday, 7:30 P.M., Science Bidg., 
Univ. of Wichita 
WILMINGTON 
Pres. Wm. A. Crawford, 704 Hoseton Rd., Wilming- 
ton 6, Delaware 
Secy. J. P. Humphrey, 310 Industrial Trust Blidg., 
Wilmington 1, Delaware 
Meeting: Fourth Tuesday, 8:00 P.M., Hanna's, Penna 
& Gran Aves, Wilmington 


The Instrument 
Air Dryer 


with all 
the 


features 





% Exclusive Finned System Desiccant Chambers 

% Automatic, Semi-Automatic, or Manval Control 

%& Compact Functional Design (ASME Code) 

%& Safety interlock Control System 

%& Atmospheric and Pressure Regeneration Circuits 
%& Moisture Indicator and Instruments Panel Mounted 
% Superior Desiccant 

%& Exit Dewpoint below minus 40°F at line pressure 
%& Steam and Electric Reactivation 







SEND FOR 
Submit your Dryer problems to our [hp eeTPr 


experienced instrument engineers. Bulietin 


iustro 


ek 2 eek @ Benen, | 





“86 Westfield Avenve, East + Roselle Park, New Jersey 








<1 with Jerguson 
Reflex type, Heated 


internal tube 


ag and Cooled 
Gages 


Here’s your answer if you have 
the problem of getting accurate level 
readings of liquids that boil or surge or 
liquids that are heavy and don’t flow at 
normal temperature. Jerguson Heated 
and Cooled Gages are specially designed 
and built to carry a cooling circulating 
medium to control boiling tendencies 
. . . or a heating circulating medium to 
speed the flow so you get accurate 
readings. These gages are also ideal in 
cold weather applications for they can be 
heated to prevent gage freezing and 
breakage. 


Jerguson’s high standards of de- 
sign are followed throughout; and ma- 
terials are selected to exceed or conform 
to A.LS.1., A.S.T.M. and/or A.P.L.- 
A.S.M.E. requirements. Available in ex- 
ternal or internal tube models, reflex or 
transparent types, in a large number of 
sizes and pressure groups. 


You'll get rid of the troublesome 
problems involved in steam tracing and 
won't have to insulate gages or valves, 
you'll eliminate the problem of getting 
accurate level readings of hot or cold 
liquids, and you'll cut maintenance hours 
and costs with Jerguson Heated and 
Cooled Gages. Send for detailed Data 
Unit and full information. 





Gages and Valves for the 

Observation of Liquids and Levels 

JERGUSON GAGE & VALVE COMPANY 

100 Felisway, Somerville 45, Mass. 
Offices in Major Cities 


Jerguson Tress Gage & Valve Co., Ltd., London, Eng. 
Pétrole Service, Paris, France 
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AUGUST 
ATLANTA 
F. E. Chase, C E C Instruments, Inc. 
BALTIMORE 
Raymond Corbin, Jr., U. S. Government 
BIRMINGHAM 
John N. Selover, Manning, Maxwell & Moore, 


Ine. 
Carlton B. Preble, Hayes Aircraft Corp. 


BLUE RIDGE 
William T. Miller, Hercules Powder Co. 


CENTRAL KEYSTONE 
Walter A. Koenig, John C. Whiddett Co. 
Donald E. Richard, United States Asbestos 


Div. 
Donald R. 
CINCINNATI 
Max P. Peucker, Genera! Electric Co. 


Frank J. Scheufele, Jr., Beckman Instru- 
ments, Inc. 


CLEVELAND 
G. T. Dean, G. I. Dean Co., Inc. 
Aubra L. Haught, Diamond Alkali, Co. 
Lyman F. Gilbert, Bailey Meter Co. 


DETROIT 
Robert H. Bauer, Link Engineering Co. 
Frank W. Hartman, Jr., S. Sterling Co. 
John Lauro, Jr., Detroit Arsenal 
Otto K. Till, Detroit Arsenal 
Frederick J. Peterson, Packard Motor Car Co. 
Keith D. Powers, U. S. Army Ordnance Corp. 


EASTERN NEW YORK 
John P. DeCorah, General Electric Co. 
Lowell J. Dow, General Electric Co. 
Mark C. Flanagan, General Electric Co. 


HOUSTON 
J. D. Witt, Phillips Petroleum Co. 


KALAMAZOO VALLEY 
William H. Blanchard, UPJohn 
Edwin E. Lambeck, Kalamazoo Vegetable 
Parchment 
LOUISVILLE 
John L. Scherff, Industrial Engineering Corp. 


LOS ANGELES 
Jerome S. Butler, Jr., AiResearch Mfg. Co. 
William W. Chambers, Robertshaw Fulton 
Controls Anaheim Div. 
Herbert C. Garben, Wheel Trueing Tool Co. 
of California 
William H. Hedwall, Swissomatic Products 
Stanley A. Jacques, J. B. Rea Co. 
Chalmer E. Jones, Berkeley Div. 
Instruments, Inc. 
Robert E. Logan, R. E. 
Glassblowers 
Eugene D. Pettler, C. E. C. Instruments Inc. 
Kermit T. Simons, New Hampshire Bal] 
Bearings, Inc. 
MONTREAL 
L. Y. Czaplinski, Monsanto Canada Lts. 


MUSCLE SHOALS 
Daniel L. Dunn, U. S. Army Chemical Corps. 
James O. Whittaker, Tennessee Valley 
Authority 
NEW JERSEY 
Fred W. Bollenbach, Personal Products Corp. 
Daval Y. S. Chang, Wah Chang Corp. 
Dr. Ernest F. Johnson, Princeton University 
Lawrence B. Krumm, The Bristol Company 
August Toth, Potter Aeronautical Co 
Raymond Y. L. Yang, Wah Chang Corp. 
NEW YORK 
Eugene S. Bierman, H. K. Ferguson Co. 
John Diebold, Reinhold Publishing Corp. 
NIAGARA FRONTIER 
Donald H. Lawlor, Stauffer Chemical Co. 
Hardin D. Thweatt, Manufacturer’s Agent 


NORTH TEXAS 
A. W. Gillette, Johnson Service Co. 
Robert E. Vickrey, Sun Oil Co. 
NORTHEAST TENNESSEE 
George R. Anderson, The Weatherhead Co. 
Robert C, Hart, Tenn. Eastman Co. 
B. H. Jorgenson, Tenn. Eastman Co. 
NORTHERN CALIFORNIA 
Robert F. Krupp, Gerber Products Co. 
Frank A. Litz, Union Oil Co. of California 
John H. Van Dyke, Neil H. Peterson Co. 


OAK RIDGE 
Oddis J. Baker, Carbide & Carbon Chemicals 


Co. 
Fred E. Day, Kaighin & Hughes, Inc. 
John R. Tallackson, Carbide and Carbon 
Chemicals Co. 
Karl W. West, Carbide and Carbon Chemicals 
oO. 


Witmer, Armstrong Cork Co. 


Beckman 


Logan, Technical 
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PERM-BASIN 
W. R. Henry, Daniel Orifice Fitting Co. 


PHILADELPHIA 
Robert G. Ash, Fairless Works, United States 
Steel Co. 
William S. Buzzard, Fischer & Porter Co. 
Paul J. Davis, Schutte & Koerting Co. 
Joseph H. Dougherty, U. S. Steel Co. 
Michael J. Graziano, United States Steel 
Corp. 
John L. Hull, Fischer & Porter Co. 
Charles R. Kimes, Parker Ford, Pa. 
Howard T. Oates, Fairless Works, 
States Steel Co. 
Walter W. Voss, Minn-Honeywell Reg. Co. 
PORTLAND 
Carlton G. Barnhart, Bailey Meter Co. 
John K. Vitas, R. H. Brown & Co. 
RICHLAND 
Roger A. Rohrocher, General Electric Co. 
Clarence J. Weichel, General Electric Co. 
SARNIA 
Anthony Plazek, Polymer Corp. 
SAVANNAH RIVER 
Sam Bolian Jr., E. I. du Punt de Nemours 


United 


Harry G. Brady, E. I. du Pont de Nemours 


In 
H. A. Woodhead, Graniteville Co. 
SCIOTO VALLEY 
Robert B. Callihan, Goodyear Atomic Corp. 
Norman E. Fletcher, Goodyear Atomic Corp. 
James H. Krieger, Gocayear Atomic Corp. 
Ralph A. Lewtas, Minneapolis Honeywell 


Reg. Co. 
Merlyn L. Nellis, Giffels & Vallet, Inc. 
SEATTLE 
Earle G. Foote, Boeing Airplane Co. 
Gordon H. MacDonald, Mason-Neilan Regula- 
tor Co. Ltd. 
Narval Magnusson, Puget Sound Pulp & 
Timber Co. 
SOUTH TEXAS 
Ben B. Wood, Celanese Corp. of America 
TOLEDO 
Vance M., Easley, National Carbon Co. 
TORONTO 
Ralph E. McCallum, Marathon Paper Mills of 
Canada Ltd. 
H. Hamblin, Anaconda American Brass Co., 
Ltd. 
TULSA 
Forest B. White, Instruments Pipe Fitter 
for Lumasis Co. 
WASHINGTON 
Francis L. Hermach, 
Standards 
Carman T. Hicks, Merck & Co., Inc. 
James LaJoe, Brush Electronics Co. 
Atherton H. Mears, U. S. Geological Survey, 
Dept. of the Interior 
WAYNE COUNTY 
Joseph D. Glassel, Wyandotte Chemicals Corp. 
Earl F. Schuknecht, Wyandotte Chemicals 


National Bureau of 


Corp. 7 
Hugh 8S. Wilson, Moore Products Co. 
WILMINGTON 
Jack Harden, E. I. du Pont de Nemours & 
Co., Ine. 


John G. Horton II, Catalytic Construction Co. 
Carl Manwiller, E. I. du Pont de Nemours & 
Co., Inc. 
MEMBERS AT LARGE 
Farley J. Archer, H. K. Ferguson Co. 
Gerdinand F. Ernst, The Kansas City Star 


Co. 
Alan R. Krull, Technological Institute 
Library 


William Peterson, Creole Petroleum Corp. 
— Runyan, Electro Mechanical Research 
orp. 


OBITUARY 
Marcel Mathurin 


The Montreal Section regrets to an- 
nounce that Marcel Mathurin, former- 
ly employed as an Inspector and In- 
strument Repairman in the Physical 
Laboratory of the Northern Electric 
Company, Montreal, passed away re- 
cently. 
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ARK LA TEX tas 
Robert H. Darroch, Mid Valley Pipeline Cp, Fi 
Earle W. Pitt, The Foxboro Co. er 
David P. Thomas, The Foxboro Co. 

BALTIMORE 
Howard L. Halstead, Bethlehem Steel Go, fo 
, etc Haase, Lehigh Chemical Produets lit 

1 

BIRMINGHAM al 
Robert W. McKenzie, Haydn Myer Co. 

CAROLINE PIEDMONT Ce 
B. E. Cook, Halifax Paper Co., Ine. ex 
Albert P. Hyde, The Bristol Co. - 
J. L. Clute, Gardner Machinery Corp. bi 

CENTRAL KEYSTONE an 
Ernest Axman, The Penna. State University, P 

CINCINNATI : 
Charles W. Harding, General Electric Co, da 
Philip E. Ohmart, The Ohmart Corp. lo 
William H. Rector, Wright Air Development | 

Center. re 
Donald E. Romer, General Electric Co. al 

CLEVELAND : 
H. E. Schauss, A. G. McKee & Co, hv 

EASTERN NEW YOR pu 
D. J. DeMichele, ae Electric Co. 

Paul David Hesler, General Electric Co, ms 
Stanley Karpinski, General Electric Co, ac 

HOUSTON 
Meyer F. Smith, Jr., The Meyer F. Smith Co, 

KANSAS CITY Ts 
George G. Owen, Cooperative Farm Chemiag! . 

Assoc. co 

LOS ANGELES to 
C. B. Holmes, Lear, Inc. sh 
Richard Tishler, Mikron Instruments, Ine. 

Sydney E. Westman, AiResearch Mfg. Co. pr 

MONTREAL pl 
Walter A. Harris, B.I.F. Industries of Cane 

da Ltd. al 
NEW JERSEY ul 


Robert I. Benon, M. W. Kellogg Co. 
William E. Vannah, McGraw-Hill! Publishing 


Co. 
William A. Winquist, M. W. Kellogg Co. 
NEW ORLEANS 
Roy Jesse Englade, Shel! Oi! Co. 
Chester R. Berke, M. W. Kellogg Co. 
NEW YORK 
Charles A. Larom, Olin Industries. 
Vincent Siclari, Sanborn Co. 
E. B. Weiss, Grey Advertising Agency. 
Donald C. Whitten, The Bristol Co. 
NIAGARA FRONTIER 
Richard M. Jordon, Hagan Corp. 
John Furlong, Gas Machinery Co. (Canada) 
Ltd. 

NORTH TEXAS 
Louis J. Mertz, 
Craft Corp. 
SAVANNAH RIVER 
Earl K. Herold, E. I. du Pont de Nemours é 

Co. *. 


James C, Johnson, E. I. du Pont de Nemous 





Consolidated Vultee Ait * 


& Co. 

DeWitt C. Schreiner, E. I. du Pont De Ne 
mours & Co. 

Lewis A. William, E. I. du Pont de Nemours * 
& Co. 


SCIOTO VALLEY 

Charles E. Provencher, Jr., Goodyear Atomit 
Corp. * 
S. D. Brooks, Boeing Aircraft Corp. 

SEATTLE 
Preston B. Tack, Monitor, Inc. 

Marion M. Bishop, University of Washingtom 
George R. Flynn, Jr. 

Tse Chien Woo, University of Washington 
Robert E. Snyder, Standard Electric Sales 

TULLAHOMA re 
Milum D. Johnson, A R O, Inc. 

G. W. Carrington, Exner Dodge, Inc. 
William H. Mason, The William H. 
Co. 

WASHINGTON 2B} 

Jack C. Greene, Federal Civil Defense 
ministration. f 

Joshua Stearn, National Bureau of 5t 
ards. 

WILMINGTON 
Joseph E. Wentzell, E. I. du Pont de 

mours & Co. 

MEMBER AT LARGE : 
Calvin H. Mohr, Velsicol Corp. zB 
Thomas C. Henderson, National Valve 

Mfg. Co. at 

FOREIGN MEMBER 

Clifford H. Offord, Honeywell Brown Lté. = 
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Panellit-Taller & Cooper Merger 
Revealed at ISA Exposition 


A. F. Sperry, President of Panel- 
lit, Inc. and Past President of the In- 
strument Society of America and Ben- 
jamin Cooper, President of Taller & 
Cooper, Inc. announced the affiliation 
of their respective companies at the 
First International Instrument Con- 
gress and Exposition in Philadelphia. 

Under the agreement, the newly- 
formed Tal-Cooper Division of Pannel- 
lit, Ine. will handle marketing and 
application engineering of Taller & 
Cooper products used in the rapidly 
expanding data-reduction field. Com- 
pining both companies’ manufacturing 
and engineering facilities will permit 
Panellit to cover the full scope of 
data-reduction and automatic process 
logging. Newest developments in data- 
reduction and information systems 
allow information to be fed without 
human translation to electronic com- 
putors for engineering analysis or to 
machine calculators for simultaneous 
accounting operations. 

Products to be handled by Panellit’s 
Tal-Cooper “Division include digital 
converters, analog printers, gas detec- 
tors and SARA, the automatic trouble- 
shooting system used in giant power 
projects. Taller & Cooper’s Brooklyn 
plant will continue to manufacture 
and distribute toll collection equipment 
under the original name. 


Minimize the factors of error in Temperat re 
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TO MORE DEPENDABLE 


ANNUNCIATOR = 
PERFORMANCE / 


WITH NEW 
“INSTRUMENT-TYPE”’ 
CONSTRUCTION 


LOOK inside the new Universal PANALARM 50". You will | 
realize that here, at last, is an annunciator system built for | 
long term dependability and service. Built to match the re- | 
sponsibility an annunciator must assume in your plant. | 
The PANALARM ‘50"' Cabinet has a substantial hinged | 
door with sub-door to allow easy access to signal lamps. 
It has a new, rugged chassis design . . . pre-wired to handle 
any standard audio-visual signal requirement . . . and so flexi- 
ble that signal sequences can be changed by simple terminal 
connections. No re-wiring is needed. 

All moving parts and contacts of the PANALARM ‘‘50”' are 
within hermetically sealed, plug-in units. They are corrosion-proof 
and suitable for Class |, Div. 2 locations. All connections are made 
to a single terminal block . . . with ample space for wiring. 


SEND FOR COMPLETE 40-PAGE MANUAL 


PANALARM PRODUCTS, INC. 
7403 N. HAMLIN AVE., SKOKIE, ILL 
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By George F. Gardner 


Literature listed below is not available from offices of the ISA Journal. 


Reprints 


may be obtained by contacting the publications in which the articles have appeared. 


“THE MEASUREMENT OF TWO-DI- 
MENSIONAL FIELDS, PART II: 
STUDY OF A QUADRUPOLE MAGNET” 
I. E. Dayton, F. C. Shoemaker and R. F. 
Mozley; Rev. Sci. Instr. Vol. 25—No. 5, 
pp 485-489, May, 1954. An application of 
the techniques of Part I to the design and 
test of quadrupole magnets which serve 
as the focusing part of a high energy 
accelerator. 

“AN APPARATUS FOR THE ACCU- 
RATE MEASUREMENT OF INTERNAL 
FRICTION” John R. Pattison; Rev. Sci. 
Instr. Vol. 25—No. 5, pp 490-496, May, 
1954. An electronic instrument is describ<d 
which counts the number of cycles be- 
tween two predetermined amplitudes of a 
damped oscillating voltage and which is 
used to measure internal friction in solids. 
“A REFLECTION GONIOMETER FOR 
THE MICROSCOPE” Bayard Rankin; 
Rev. Sci. Instr. Vol. 25—No. 5, pp 496- 
498, May, 1954. An instrument is described 
which measures angles rapidly and ac- 
curately under the microscope and the de- 
sign and limitations of such instruments 
are discussed. 

“AN ELECTRC FIELD METER WITH 
EXTENDED FREQUENCY RANGE” L. 
G. Smith; Rev. Sci. Instr. Vol. 25—No. 
5, pp 510-513, May, 1954. Description of 
a generating type voltmeter operating at 
1800 rpm but having a frequency range 
to 22 ke. 

“GIAUQUE-KELVIN TEMPERATURE 
SCALE PROPOSAL” Science Vol. 119— 
No. 3100, p 761, May 28, 1954. Short 
note on present status with outline of 
advantages claimed for triple-point of 
water, as compared with the ice point, in 
defining the number system of the abso- 
lute thermodynamic scale. 


“NEW METHOD FOR 
SCREW THREADS” Mag. Stds. Vol. 25 
—No. 5, pp 148-149, May, 1954. A method 
developed at the Nat’l Bureau of Stand- 
ards for the precise measurement of pitch 
or lead of internal screw threads in ring 
gages and also the taper of ring gages. 
“A REVIEW OF THERMAL RADI- 
ATION CONSTANTS” N. W. Snyder; 
Trans. ASME Vol. 76—No. 4, pp 537-539, 
May, 1954. Comparison of values used in 
current technical literature with particu- 
lar reference to the Stefan-Boltzmann 
constant. 


“RADIATION IN METALS” N. WwW. 
Snyder; Trans. ASME Vol. 76—No. 4, pp 


CHECKING 


541-545, May, 1954. A resume on the 
electromagnetic theory of radiation in 
metals. 39 references. 


“THERMAL RADIATION TABLES AND 
APPLICATIONS” R. V. Dunkle; Trans. 
ASME Vol. 76—No. 4, pp 549-552, May, 
1954. -Tabulation of the properties of the 
ideal thermal radiators in generalized 
form for use with ideal sources at any 
temperature, with convenient means for 
the computation of total radiant proper- 
ties from spectral properties for nonideal 
sources and receivers. 


“DETERMINING SKIN FRICTION TEM- 
PERATURE” William D. Murray and 
Lawrence Slote; Aero Digest Vol. 68—No. 
6, pp 33-42, July 1954. An outline of the 
considerations which must be taken into 
account. 


“DETERMINATION OF BARIUM, CAL- 
CIUM, AND ZINC IN LUBRICATING 
OILS—USE OF FLUORESCENT X-RAY 
SPECTROMETRY” Elwin N. Davis and 
Robert A. Van Nordstrand; Anal. Chem. 
Vol. 26—No. 6, pp 973-977, June 1954. 
Discusses the modification of a commercial 
instrument to replace air in the x-ray 
path by helium, making practicable the 
determination of barium and calcium. 
“EVALUATION OF TEST PROCED- 
URES” D. S. McArthur, E. L. Balde- 
schweiler, W. H. White and J. S. An- 
derson; Anal, Chem. Vol. 26—No. 6, pp 
1012-1018, June 1954. Considerations in 
the evaluation of data secured in round- 
robin tests among laboratories. 
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“MASS SPECTROGRAPHIC ANALYSIS 
OF SOLIDS” N. B. Hannay and A. J. 
Ahearn; Anal. Chem. Vol. 26—No. 6, pp 
1056-1058, June 1954. A discussion of 
the problems with description of the tech- 
niques used for determinations of boron 
in silicon and antimony in germanium. 
13 references. 

“DEVICE FOR MEASURING CHANGES 
OF OPTICAL TRANSMITTANCE WITH 
TEMPERATURE” Arthur Furst and Jus- 
tin J. Shapiro; Anal. Chem. Vol. 26—No. 
6, pp 1082-1085, June 1954. Describes an 
apparatus for determination of melting 
point of light-transmitting materials up 
to 500 C. Instrument is based on prin- 
ciple that light transmittance of material 
being measured changes sharply upon 
melting. 

“HIGH TEMPERATURE REFRACTROM- 
ETRY WITH AN ABBE-TYPE INSTRU- 
MENT” E. P. Black, W. T. Harvey and 
S. W. Ferris; Anal. Chem. Vol. 26—No. 
6, pp 1089-1092, June 1954. Modifications 
of a commercial instrument to permit use 
at 212 F 

“A GRAPHICAL PROCEDURE FOR DE- 
TERMINING THE GAIN OF A SERVO- 
MECHANISM FOR A SPECIFIED MAKXI- 
MUM MODULUS LESS THAN UNITY” 
Thomas J. Higgins; Applic. & Ind. 
(A.LE.E.) No. 13, pp 101-104, July 1954. 
Step by step procedure with illustrative 
example. 

“AN INVESTIGATION OF THE 
SWITCHING CRITERIA FOR HIGHER 
ORDER CONTACTOR SERVOMECHAN- 
ISMS” Irving Bognor and Louis F. Kaz- 
da; Applic. & Ind, (A.1L.E.E.) No. 13, pp 
118-127, July 1954. Describes a method 
for deriving the switching criterion for a 
“‘piecewise”’ linear on-off servo of order 
greater than two, when the input variable 
is limited to a step function of position 
and velocity. 

“TRANSIENT ANALYSIS OF 
SAMPLED-DATA CONTROL SYSTEMS” 
G. W. Johnson and D. P. Lindorff; Applic. 
& Ind. (A.1.E.E) No 13, pp 147-153, July 
1954 An approximate and simplified tech- 
nique for determining the transient re- 
sponse of a common class of sampled- 
data control systems. 

“THE INFLUENCE OF TIME SCALE 
AND GAIN ON CRITERIA FOR SERVO 
MECHANISM PERFORMANCE” Dunstan 
Graham and Richard C. Lathrop; Applic. 
& Ind. (A.1.E.E.) No. 13, pp 153-158, July 
1954. Concludes that the ITAE criterion 
retains the advantages of selectivity and 
reliability claimed for it in previous re- 
ports, and would seem to commend itself 
for the evaluation of transient responses 
and the choice of optima in real and nor- 
malized time. 

“AUTOMATIC CONTROL: TODAY’S IN- 
DUSTRIAL REVOLUTION” John Die- 
bold; Automatic Control Vol. 1—No. 1, 
pp 7-15, July 1954. Some history, some 
statistics on the industry, and some pre- 
dictions. 

“ARE THE RUSSIANS AHEAD OF US 
IN AUTOMATIC CONTROL?” Harry 
Schwartz; Automatic Control Vol. 1—No. 
1, pp 23-27, July 1954. Thought-provoking 
article, with illustrations, by Russian ex- 
pert of N.Y. Times. 

“THE FREQUENCY RESPONSE OF A 
CERTAIN CLASS OF NON-LINEAR 
FEEDBACK SYSTEMS” J. C. West and 
J. L. Douce; Brit. Jour. App. Physics 
(London) Vol. 5—No. 6, pp 204-209, 
June 1954. Describes a method for pre- 
dicting the frequency response of a certain 
class of non-linear feedback systems of 
any order subject to following restrictions 
(a) only one non-linearity present (b) 
output of the non-linear element is a 
single-valued function of the input (c) 
output of non-linear element is independ- 
ent of frequency (d) the non-linearity is 
followed by an element of the system 
possessing a frequency-dependent transfer 
function of the low-pass type. 
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“SPECTROPHOTOMETRY OF FLUO. 
RESCENT PIGMENTS” R. Donaldson 
Brit. Jour. App. Physics (London) Vol. § 
—No. 6, pp 210-214, June 1954. Method 
for measuring the spectral reflexion of 
fluorscent pigments for incident mono. 
chromatic light covering the ultra-violet 
and visible regions of the spectrum. 
“DIRECT-READING METAL SPECTRO. 
SCOPY WITH A D-C ARC” S. Cc, Baker; 
Brit. Jour. App. Physics (London) Vo), 
5—No. 6, pp 215-219, June 1954. Results 
of experiments in estimating manganese 
in carbon steels with simpler and cheaper 
apparatus than commercially available 
quantometers. 


“DENSITOMETRIC EVALUATION op 


COAL-DUST STAINS ON __ FILTER 
PAPER” J. G. Dawes; Brit. Jour, App. 
Physics (London) Vol. 5—No. 6, pp 29}. 


224, June 1954. The theory of Davies and 
Aylward for interpreting the light sereep. 
ing power of deposits of coal-dust on a 
uniform filter paper is extended and the 
modified theory is tested. 

“A NOTE ON THE SELECTION OF op. 
SERVERS FOR PRIMARY STANDARD 
OPTICAL PYROMETRY” M. C. Probing 
and S. Bertaud; Brit. Jour. App. Physics 
(London) Vol. 5—No. 6, pp 227-228, June 
1954. Discusses the effect of the spectral 
sensitivity of the eye of the observer on 
the accuracy with which the Internationa] 
Temperature Scale can be realized above 
the gold point. 

A UNIT FOR LOGA- 
RITHMIC MEASUREMENT” E. I, Green: 
Elec. Engng. Vol. 73—No. 7, pp 597-599, 
July 1954. Observations and suggestions 
relative to minimization of difficulties re. 
sulting from pres nt usage of the decibel, 
(See reference 516). 

“DESIGNING FOR RESISTANCE TO 
SHOCK AND VIBRATION” Part 1, Ken- 
neth E. Woodward and Harold M. For. 
kois; Elec. Mfg. Vol. 54—No. 1, pp 86-90, 
July 1954. Summarizes data gained fom 
an extensive evaluation program and gives 
statistical information on damage to 
components such as ball bearings, vacuum 
tubes and instruments. 


“DESIGNING WIRING DIAGRAMS FOR 
ELECTRO - HYDRAULIC CONTROLS” 
K. B. Rexford; Elec. Mfg. Vol. 54—No. 1, 
pp 96-102, July 1954. Covers a system for 
presenting simple, easily understood wir- 
ing diagrams for these controls. 
“TAPE RECORDER CYCLES TRUCK 
AXLE TESTER” R. P. Washburn and E. 
B. Stavely; Electronics Vol. 27—No. 7, 
pp 130-133, July 1954. Arrangement for 
applying torque and speed load to a truck 
axle, simulating actual road operation. 
“DISTRIBUTED AMPLIFIER FOR NU- 
CLEAR RESEARCH” Kurt Enslein ; Elee- 
tronics Vol. 27—No. 7, pp 138-141, July 
1954. Wide-band amplifier using travel- 
ing-wave principle to obtain gain of 30 
to 60 db over range 5 to 100 mec. Repro 
duces pulses with rise times as short a 
4.2x10°" sec. 
“RECORDING FLUXMETER” Ralph L 
Berge and Charles J. Guderjahn; 
tronics Vol. 27—-No. 7, pp 147-149, July 
1954. Instrument for plotting B-H curves 
with error of approx. 0.5 per cent + % 
flux interlinkages per minute. 
“MEASURING LOADS IN WIRES” XN. 
W. B. Clarke; Engng. (London) Vol. 177 
No. 4613, pp 812-815, June 25, 1954. 
For determining loads in _ pre-stressing 
wires, cables and rods, two instruments 
are described, (a) tension indicator using 
a stiff double cantilever steel spring and 
dial gage (b) bell crank lever using # 
dead-weight balance. 
“DESIGNING THE TEST ROOM AIR 
CONDITIONING SYSTEM” F. F. Steven- 
son; Heat. Piping & Air Cond. Vol. 26—- 
No. 6, pp 126-127, June 1954. Short 
article discussing humidity control, air 
flow rates, coil selection and duct com 
struction for test rooms in product test 
ing laboratories. The second of two 
articles, the first of which appears im the 
March 1954 issue. 
“LARGE VOLUME FLUID METERING 
TEST PROGARMS” Heat, & Vent. Vol. 
15—No. 6, p 79, June 1954. Short note om 
research project being carried out jointly 
by Natl. Bureau of Stds., Am. Gas Asso 
ciation, The American Society of Mechan- 
ical Engineers and the Naval Boiler and 
Turbine Lab. (Previously covered, refe™ 
ence 278). 
“EXPLOSION PHENOMENA OF PRO 
PANE-AIR MIXTURES” Yoshio Iwe 
buchi; Hitachi Review (Tokyo) No. 5, PP 
39-44, Feb. 1954. Discusses characteristl 
of pressure wave and running-out lim’ 
of flame propagation through flange | 
as applied to electrical apparatus 
controllers. 


ISA Journal 


























62! 


62! 


63 


63 


63 





$25 


22 e532 


5 Me 























“ 


628. 
N 


629. 


630. 


— 
. 


634. 


635. 


637. 


~ 


638. 


640. 


64 


— 


-“AN ACOUSTIC 


“NEW SAMPLE PREPARATION TECH- 
IQUES AND TRIAL PROGRAMS EX- 
TEND APPLICATIONS OF SPECTRO- 
SCOPY” B. W. Thomas; Ind. & Engng. 
Chem. Vol. 46—No. 6, pp 85A-86A, June 
1954. Short discussion of recently avail- 
able commercial instruments and brief 
description of potassium bromide pellet 


analysis method. 


“NEW THERMAL PRECIPITATOR 
MAKES POSSIBLE OPTICAL MICRO- 
SCOPIC EXAMINATION OF ALL 


TYPES OF AIRBORNE PARTICLES” 
Louis McCabe; Ind. & Engng. Chem. Vol. 
46—No. 6, p 105A, June 1954. Short de- 
scription of instrument developed by Gor- 
don and Orr at the Engineering Experi- 
ment Station of Georgia Institute of Tech- 
nology. 

“THE PSYCHROMETER FROM _  AS- 
PECTS OF THE KINETIC THEORY OF 
GASES” H. Spencer-Gregory ; Instrument 
Practice (London) Vol. 8—No. 6, pp 508- 
513, June 1954. Considers (a) the con- 
ventional psychrometer in which the wet 
bulb operates at a lower temperature than 
the dry bulb and (b) a special form in 
which the temperature of the wet bulb 
is raised to dry bulb temperature by an 
electric heater. 

“TELEVISION WATER-LEVEL MONI- 
TOR” C. C. Whitehead ; Instrument Prac- 
tice (London) Vol. 8—No. 6, pp 514-519, 
June 1954. Application and general de- 
scription of a commercially available sys- 


“NOMOGRAPHIC AIDS TO SPRING 
DESIGN” G. F. Tagg; Instrument Prac- 
tice (London) Vol. 8—No. 6, pp 520-524, 
June 1954. Nomograms, in convenient 
form, for use in design of phosphor bronze 
spiral control springs used in _ instru- 
ments. 

“AUTOMATION VIA DIGITAL CON- 
VERSION” M. D. Weiss; Instruments & 
Automation Vol. 27—No. 6, pp 926-927, 
June 1954. Brief article describing ele- 
mentary principles and typical applica- 
tions for digital converters. 
“ULTRASONICS IN MEDICINE” FF. 
Niesemann; Instruments & Automation 
Vol. 27—No. 6, pp 932-933, June 1954. 
Short review of its uses for treatment. 


“INSTRUMENTATION OF INDUS- 
TRIAL WASTE TREATMENT” John J. 
Baffa; Instruments & Automation Vol. 
27—No. 6, pp 936-937, June 1954. Sur- 
veys, control of treatment processes and 
monitoring instrumentation. 

“A ROLLING-MILL LOADMETER?” S. S. 
Carlisle and R. B. Sims; Instruments & 
Automation Vol. 27—No, 6, pp 940-941, 
June 1954. British design using resis- 
tance strain gages. 

“CONTROL OF CHEMICAL PROCESS- 
ES” A. J. Young; Instruments & Auto- 
mation Vol. 27—No. 6, pp 942-943, June 
1954. This concluding installment pre- 
sents basic process requirements together 
with suggestions for setting up controller 
op the process. 

“SPECIFIC GRAVITY OF GASES” Blair 
J. Willard; Instruments & Automation 
Vol. 27—No. 6, pp 945-949, June 1954. 
Review outlining six basic methods with 
details as to operating principles, applica- 
tion and accuracy. 

“NEW INSTRUMENT SIMPLIFIES 
DIAMOND DIE INSPECTION” Max 
Davies; Iron Age Vol. 173—No. 23, pp 
130-132, June 10, 1954. Brief description 
of two instruments developed by the 
British Iron and Steel Research Associa- 
tion. One instrument for drawing dies 
from approx. 10 mm dia. to 1 mm dia. 
Other instrument for diamond dies down 
to 0.05 mm dia. 


“DETERMINATION OF ABSOLUTE 
SOUND LEVELS AND ACOUSTIC AB- 
SORPTION COEFFICIENTS BY THER- 
MOCOUPLE PROBES — EXPERIMENT” 
William J. Fry and Ruth Baumann Fry; 
Jour, Acoust. Soc. Amer, Vol. 26- No. 3, 
Pp 311-317, May 1954. Description of a 
thermocouple probe for determining abso- 
lute. sound levels in ultrasonic fields in 
liquid media. The theory underlying such 
probes is discussed on pp 294-310 of this 
same journal. 


METHOD FOR THE 
MEASUREMENT OF VIBRATION AMP- 
LITUDES” Walter Koidan; Jour. Acoust. 
Soc. Amer. Vol. 26—No. 3, pp 428-433, 
May 1954. Description of a technique to 
obtain the response of a capacitance type 
vibration pickup by means of a modifica- 
tion of the piston phone which generates 
- sound pressure acting on the pickup. 
Iso described is the construction of a 
Sensitive capacitance type probe, which is 
used to measure the displacement of the 
moving element of the piston phone. 


October 1954 


642. “LOGARITHMIC MEASURE AND THE 
DECIBEL” William M. Hall; Jour. 
Acoust. Soc. Amer. Vol. 26—No. 3, pp 
449-450, May 1954. Communication dis- 
cussing the confusion surrounding this 
term, covered in reference 516. Also see 
reference 618. 

643. “TRANSDUCER OUTPUT BY REAC- 
TION MEASUREMENTS” Ear! F. Kier- 
nan; Jour. Acoust. Soc. Amer. Vol. 26 
No. 3, pp 451-452, May 1954. Communi- 
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3. “PROCEDURE FOR ALIGNING AN 


cation outlining means for measurement 
of the sound power output of a plane- 
type transducer by a beam balance. 


“NEW METHOD OF MEASURING THE 
CATHODE TEMPERATURE OF INDI- 
RECTLY HEATED VACUUM TUBES” 
Suketoshi Ikehara; Jour. App. Physics 
Vol. 25—No. 6, pp 725-732, June 1954. 
Principle utilizes the high harmonic com- 
ponent of initial current which flows to 
the anode when an ac voltage is applied. 
“AN IMPROVED REPLICA TECH- 
NIQUE FOR ELECTRON MICROSCOPY 
OF PAINT FILMS” Allen S. Powell, 
Louis R. LeBras, Edward G. Bobalek and 
William Von Fischer; Jour. App. Physics 
Vol. 25—No. 6, pp 757-760, June 1954. 
Covers (a) an improved polyvinyl-alcohol- 


silica replica technique and (b) a pro- 
cedure for stripping unaltered baked 
enamel films from tin plate, permitting 


an electron microscope study of differences 
in top and bottom structure of paint 
films. 

“A TRANSFORM METHOD FOR LIN- 
EAR TIME-VARYING SYSTEMS” J. A. 
Aseltine; Jour. App. Physics Vol. 25— 
No. 6, pp 761-764, June 1954. Discusses 
a method for finding an integral trans- 
formation applicable to certain time- 
varying systems. Examples of trans- 
formations derived by the method, includ- 
ing Laplace, Mellin and Meijer are given. 
Method is especially applicable to second- 
order systems. 

“REPRODUCIBILITY OF THE FREEZ- 
ING TEMPERATURE OF HIGH-PURITY 
ZINC” FE. H. McLaren; Jour. App. 
Physics Vol. 25—No. 6, p 808, June 1954. 
A communication outlining the results of 
experiments on the freezing point of high 
purity zine and examining the possibility 
of its use as an alternative to the sulfur 
fixed point on the International Tempera- 
ture Scale. 

“ON A SYSTEMATIC ERROR IN THE 
MEASUREMENT OF OPTICAL CON- 
STANTS” G. K. T. Conn and G. K. 
Eaton ; Jour. Optical Soc. Amer. Vol. 44 
No. 6, pp 477-483, June 1954. Applies to 
methods involving the principal angle of 
azimuth and the principal angle of in- 
cidence which when carried out in a 
conventional manner may give rise to 
errors in the determination of refractive 
index in the infrared region. 


“ON THE USE OF A_ ROTATING 
POLARIZER TO MEASURE OPTICAL 
CONSTANTS IN THE INFRARED” G. K. 
T. Conn and G. K. Eaton; Jour. Optical 
Soc. Amer. Vol. 44—No. 6, pp 484-491, 
June 1954. Description of apparatus and 
method useful and accurate when the 
extinction coefficient lies in the range be- 
tween 0.4 and 0.55. 


GLOSS MEASUREMENT 
AND TOLERANCE OF PHOTOGRAPHIC 
PAPER” Berthold Brenner; Jour. Optical 
Sec. Amer. Vol. 44—No. 6, pp 494-496, 
June 1954. Study with several types of 
instruments to determine (a) whether 75° 
gloss or gloss measured at some smaller 
angle would correlate best with judg- 
ments of glossiness and (b) the usefulness 
of just noticeable differences in glossiness 
as a basis for assigning tolerances in gloss 
specification. 


“NOTE ON THE COMPUTATION OF 
THE ALTERATION OF COLOR TEM- 
PERATURE BY BLUE FILTERS” W. E. 
Knowles Middleton; Jour. Optical Soc. 
Amer. Vol. 44—No. 6, p 499, June 1954. 
Communication giving method and values 
between 3500 K and 12000 K. 


OF AN OPTICAL SYS- 
TEM FOR THE ABSOLUTE MEASURE- 
MENT OF TURBIDITY” Jerome Kre- 
men and Justin J. Shapiro; Jour. Opti- 
cal Soc. Amer. Vol. 44—No. 6, pp 500-501, 
June 1954. Communication giving details 
of system applicable to existing commer- 
cial instrument. 

IN- 
FRARED MONOCHROMATOR WITH 
AN OFF-SIDE CONCAVE MIRROR COL- 
LIMATOR” Edward Kendrick and Robert 


Schnurmann; Jour. Optical Soc. Amer. 
Vol. 44—No. 6, pp 501-502, June 1954. 
Communication outlining a simple, short 


procedure. 
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pressures in the range 0-0.05 
psi are measured accurately 
and simply with the Model 
P97 pressure transducer. 


The output of this 
instrument is 3.5 millivolts 
per volt full scale, permitting 
direct operation of a wide 
variety of commercially 
available recording, 
indicating, or controlling 
devices. 





Pressure applied to the 
instrument is translated into 
an exact electrical equivalent 
by means of a full bridge 
transducer based on the 
unbonded strain wire 
principle. 


Please request 
Bulletin No. 3.5. 
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by Morris G. Moses 





Printed Copies of patents are avail- 
able at 25¢ each, design patents 10c 
each. In ordering, clearly identify by 
number and title all material desired. 
All fees must be paid in advance, in 
United States currency, Post Office 
Moncey Order or Certified Check, payable 
te the Commissioner of Patents, Wash- 
ington 25, D. C. 











No, 2,682,744—MEANS FOR AND METHOD 
OF ACCURATELY REGULATING 
CHRONOMETRIC DEVICES 
Filed 12/9/50, Issued 7/6/54 
C. Chilowsky 

A method of varying the oscillation period 
of an oscillating element. The element is sub- 
jected to the action of magnetic couple, one- 
half of which is fixed external to the body, 
and the other half of which is attached to the 
body. The magnetic intensity of the couple is 
varied as a function of temperature in such a 
way as to correct for thermally caused aber- 
= from the desired frequency of oscilla- 
ion. 


No. 2,682,766—U LTRASONIC 
INSPECTION DEVICE 
Filed 8/17/50, Issued 7/6/54 
Howard E. Van Valkenburg, asgr. to Sperry 
Products, Inc. 

An ultrasonic inspection system consisting of 
a pulse generator, electroacoustic transducer, 
amplifiers, sweep circuits, and associated cir- 
cuitry to present a display on an oscilloscope 
indicative of defects in materials being in- 
spected. 
No. 2,682,798—RECORDER SYSTEM 
Filed 8/20/45, Issued 7/6/54 
J. F. Schock, asgr. to Leeds and Northrup 
Company 

A modified version of strip chart recorder 
especially adapted to measuring heights of 
clouds. A clinometer translates height into a 
signal, and stylus movement is governed by 
limits of clinometer scanning angle. 
No, 2,682,858—WOOD MEMBRANE 
HYGROMETER 
Filed 12/13/51, Issued 7/6/54 
J. W. Case 

A novel moisture detection element having a 
mechanically adjustable signal indicator. The 
element is tubular and is enclosed in a pro- 
tective casing. 


No. 2,682,871—BREATHING REGULATOR 
Filed 8/4/53, Issued 7/6/54 
J. W. Arpin 

A modern design for a diaphragm type res- 
piratory regulator. Exhaust valving arrange- 
ments are described for alternately venting 
exhaled gases and inhaling fresh breathing 
medium. 


No. 2,682,883—PROPORTIONER 
Filed 12/7/50, Issued 7/6/54 
Benjamin Phillips 

An aspiratory type valve, wherein the 
amount of additive is held in proportion to the 
pressure of the main stream fluid. The pri- 
mary fiuid passageway is blocked partially by 
an orifice, and a check valve arrangement is 
made to shut off additive when primary flow 
drops below predetermined rate. 


No. 2,683,071—TRAFFIC MONITORING 
SYSTEM 
Filed 1/31/49, Issued 7/6/54 
Leon Pearle 

A traffic monitoring system, including ve- 
hicle-speed-responsive detector and photograph- 
ic time recorder. 


No. 2,683,111I—ELECTRICAL RECORDING 
Filed 6/29/49, Issued 7/6/54 

H. G. Greig, asgr. to Radio Corporation of 
America 


A method of producing electrosensitive paper 
recordings on a chemically prepared sheet. 
Principle uses a salt of a strong base and 
strong acid and D.C. electrolysis to produce an 
acidified condition on sheet under stylus. Sig- 
nal is subsequently developed on acidulated- 
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portion by application of heat. 

No. 2,683,221I—PARTICLE AND GAMMA-RAY 
ENERGY SPECTROMETER 

Filed 6/12/51, Issued 7/6/54 

B. R. Gossick, asgr. to U. S. Atomic Energy 
Commission 

A spectrometer for analyzing a beam of in- 
cident radiations. The assembly comprises a 
counter tube, radiation window, stub anode, 
constant voltage tube supply, amplifiers and 
sealer. A number of absorber foils are also 
provided for discrimination against various 
forms and energies of radiation. 

No. 2,683,224—FLOWMETER 
Filed 8/14/51, Issued 7/6/54 
Howard W. Cole, Jr. 

A flowmeter consisting of a diamagnetic con- 
duit having an integral spider supported by a 
bearing. A coil of wire housed in a recess in 
the wall of the conduit is connected through 
a magnetic core to an inner surface of the 
conduit. A rotor-armature revolving in the 
center of the conduit establishes a relation be- 
tween the flow rate and the electro-magnetic 
circuit output. 

No. 2,683,245—WHEATSTONE BRIDGE 
BALANCING SYSTEM 

Filed 10/17/56, Issued 7/6/54 

Guido Wunsch, asgr. to Askama-Werke, A. G. 
a corporation of Germany 

A novel combination wheatstone bridge com- 
posed of compression rheostats and fluid- 
pressure responsive device. 

No. 2,683,250—METHOD AND APPARATUS 
FOR MACHINABILITY TESTING 

Filed 7/17/47, Issued 7/6/54 

G. O. Frederickson, asgr. to General Motors 
Company 

A method of determining the machinability 
of a steel work piece of known composition 
comprising the steps of feeding an alternating 
current at controllable amperage and at a pre- 
determined voltage between two predetermined 
positions on the work piece, and measuring the 
reactance to the current flow between two pre- 
determined intermediate positions on the work 
piece. 

No. 2,683,369—FLUID RATE OF FLOW 
INDICATOR 

Filed 12/11/51, Issued 7/13/54 

James C. Brewer, asgr. to U. S. Air Force 

A fluid rate of flow indicator based on a 
curved vane’s reaction to impinging flow. 
Means are provided electrically to translate 
reaction force into flow rate, and an auxiliary 
circuit is furnished to produce a signal pro- 
portional to fluid density driving a gate open 
or closed, the area of the opening of the gate 
and passage varying inversely with respect to 
density. 

No. 2,683,372—FLUID LEVEL INDICATING 
GAGE 


Filed 5/18/51, Issued 7/13/54 
Moro M. Borden, asgr. to Simplex Valve and 
Meter Company 

An electromechanical system for transmit- 
ting and indicating the position of a float 
within a reservoir. Mechanical movement of 
float is transmitted by one of a pair of selsyns 
to a selsyn receiver coupled mechanically to 
an indicating device. 
No. 2,683,402—PHOTOCELL CONTROL 
SYSTEM FOR CAMERA DIAPHRAGMS 
Filed 5/24/50, Issued 7/13/54 
G. G. Bruck, asgr. to Specialties, Incorporated 

An automatic light control] unit for use in 
maintaining a pre-selected constant light in- 
tensity under varying conditions of external 
illumination. Voltage output of a barrier layer 
photocell is continuously compared against a 
standard voltage and error voltage drives a 
motor which in turn actuates an iris dia- 
phragm to open and close exposed area of pho- 
tocell and restore -balance. The lens _ iris 
diaphragm is coupled to the photocell iris dia- 
phragm mechanically. 
No. 2,683,813—ALPHA RAY TACHOMETER 
Filed 6/30/50, Issued 7/13/54 
H. Friedman 

A novel application of radioactive technique 
wherein a rotating member whose characteris- 
tics of motion are to be measured is loaded 
with a number of small radioactive areas. An 
interrupting element in the form of a slotted 
screen is placed between the radioactive rotat- 
ing member and a radiation detection element, 
the latter being attached electrically to a pulse 
rate counter. 
No. 2,683,983—GAUGING DEVICE FOR 
BEARINGS 
Filed 7/22/50, Issued 7/20/54 
W. F. Aller, asgr. to Sheffield Corporation 

A pneumatic gaging apparatus utilizing back 
pressure variations to indicate deviation of 
dimensions caused hy difference in mechanical 
mating between bearing parts acted upon by 
an air supply under regulated pressure. 
No. 2,683,984—VISCOSITY MEASURING 
DEVICE 
Filed 1/2/51, Issued 7/20/54 
A. R. Boyle, C. P. Hewitt, and J. More, Glas- 
gow, Scotland, asgr. to Dobbie McInnes Lim- 
ited, Glasgow, Sicotland 

A device for measuring viscosity comprising 
a drag membzr in a sealed rotating joint, the 
draz member being exposed to the fluid under 


ie 


investigation. The drag member j 

to a balanced bridge two-phase metas pt 
indicator in the signal winding of the aa 
is calibrated in terms of viscosity. “a 
No. 2,683,986—ELECTRIC GAS F 

ee oe Issued 7/20/54 LOWMETER 

é . Bartlett and P. Smoot, 
avy asgr. to U, § 

Apparatus for flow measurement i 
of a bubble-forming chamber in a conta 
liquid. The rate of flow is made proportional 
to the rate of bubble formation and the bub. 
bles, in rising through the chamber, actuate 
emmy y ge which in turn is calibrated in 
terms o ow rate. The unit has 
supply voltage. & regulated 
No. 2,684,008—-METHOD AND APPARATUS 
FOR MEASURING THE CONCENTRATION 
OF CONDENSATION NUCLEI 
Filed 11/23/49, Issued 7/20/54 
B. Vonnegut, asgr. to General Electric Com. 
pany 

A method of determining condensation nucle} 
concentration where nuclei size is such ag to 
have little or no absorption or scattering effect 
on visible radiation. The nuclei mixed with 
some condensible substance is admitted to an 
airtight chamber; temperature, pressure and 
volume are controlled to condense the sub. 
stance about the nuclei as condensation cep. 
ters to form clouds of droplets. The cloud 
droplets are then irradiated and the intensity 
of scattered radiation is measured. Scatter jg 
then used as an indication of concentration, 
No. 2,684,079—FLUID CONTROL VALVE 
Filed 5/12/50, Issued 7/20/54 
F. H. Krohm, asgr. to Productive Inventions, 
Incorporated 

A regulating and governing valve structure 
for fluid pressure differential power applica- 
tions comprising inlet and outlet with a valve 
chamber between the inlet and outlet. A round 
flexible valve plate between the passage posi- 
tions itself according to the differential across 
the chamber. The free movement of the valve 
plate is varied by means of a set-screw ar- 
rangement. 

No. 2,684,203—ELECTRONIC INPUT 
CONTROLLER 

Filed 8/25/49, Issued 7/20/54 

W. D. MacGeorge, asgr. to Automatic Tempera- 
ture Control Co. 

A power input controller suitable for use on 
electric furnaces. The electrical input to the 
furnace is controlled by biasing the grid of a 
vacuum tube relay to correct for changes in 
temperature in the furnace departing from a 
predetermined set point. 

No. 2,684,280—TIME RECORDER FOR 
PLURAL EVENTS REGISTRATION 

Filed 6/25/49, Issued 7/20/54 

Lewis W. Imm, asgr. to Librascope, Incor- 
porated 

No. 2,684,280—TIME RECORDER FOR 
PLURAL EVENTS REGISTRATON 

Filed 8/14/50, Issued 7/20/54 

W. J. Opocensky, and L. W. Imm, asgr. to 
Librascope, Incorporated 

Both of the above patents cover a circular 
strip chart recorder for recording a succession 
of events in time. The chart is driven at some 
constant speed as the time base and the move 
ment of the pen is made responsive to the 
duration and sequence of the events. 


No. 2,684,592—AUTOMATIC TEMPERA- 
TURE-COMPENSATED HUMIDITY 
INDUCTOR 
Filed 4/11/49, Issued 7/27/54 
R. E. Hadady, asgr. to American Instrument 
Company 3 

A humidity measuring device comprising & 
series circuit including a direct current source, 
a meter, a humidity-sensing element of the 
current-modifying type, and means for periodi- 
cally reversing the connection of said element 
in the circuit. 


No. 2,684,670—ELECTROPSYCHOMETER 
OR BIOELECTRONIC INSTRUMENT 
Filed 8/1/51, Issued 7/27/54 

V. G. Mathison ‘ 

A bio-electronic instrument for registering 
varying degrees of tension and emotion exist- 
ing in a subject undergoing psychoanalytic 
treatment. Essentially a sensitive vacuum 
tube ohmmeter consisting of a two stage 
amplifier and rectifier combination in series 
with two electrodes placed in contact with the 
body. 


No. 2,684,841—WEIGHT MEASURING 
INSTRUMENT 
Filed 8/23/50, Issued 7/27/54 
E. A. Davis ; oe 
A batch-weighing device similar in principle 
to a child’s sand-operated “see-saw” toy. 
terial is dispensed from a funnel into @ T& 
ceptacle which is on a pivot. When the weight 
of material “batched” into the receptac 
reaches a predetermined set point, the receP 
tacle dumps the material and trips @ — 
index type counter. The weight of 
“batch” multiplied by the difference in counter 
readings (before and after a run) gives 
net weighing. 
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Conducted by A. K. JOECKS* 


Temperature Measurements in Engi- 
neering. By Baker, Ryder and Baker. 
Published by John Wiley & Sons, Inc., 
N. Y.—Chapman & Hall, Ltd., London. 


Reviewed by C. J. Zeller+ 


The authors start their book with a 
brief comparison of all known types of 
temperature measuring devices, finally 
pointing out the superiority of the 
thermocouple over all others in the 
measurement of internal temperature 
on solids. 

Methods of forming the junctions of 
thermocouples are discussed and amp- 
ly illustrated, as are methods of in- 
stallation of the thermocouples for 
both surface and internal temperature 
measurements. 

The discussion of various types of 
indicators and recorders, sources of 
errors and method of reducing same, 
and a comprehensive reference list 
makes this book a must for anyone 
who is faced with the problem of 
temperature measurement. 

Because of the authors’ industrial 
experience, the book is valuable to 
the practical technician. 


The Physics of Experimental Method. 


By J. J. Braddick. Published by John 
Wiley & Sons, Inc., N. Y. 


Reviewed by C. J. Zeller+ 


The author has discussed all phases 
of experimental work in physics. The 
scope of the text ranges from study 
of errors, distribution and mathemat- 
ical solutions to the more concrete 
problems of metallurgy, physical con- 
struction, planning and execution of 
the experiment. For the more ad- 
vanced experimenter, there is a chap- 
ter on some techniques of nuclear 
physics. 

The many fields covered in this book 
has limited the author in the amount 
of theoretical proofs that could be 
presented. Volumes would be required 
to include everything. 

However, the material included in 
this book makes it a valuable addition 
to the reference library of the practi- 
cal experimenter. 

Dr. Braddick has designed appa- 
ratus and instruments of practical ap- 
plication to the experimental physicist 
and has first-hand knowledge of the 
experimenter’s problems. 





> Te Zeller—Division Engineer, Standards 
Co. aa. Le Consolidated Edison 
*A. K. Joecks, Assistant Test Engineer, Test 


2 Consolidated Edison Company of N. 


October 1954 
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in a Single Band 








FEATURES 

@ Excellent coupling sensitivity. i 

@ Fixed coupling point. oe 

@ Small grid current variation 
over band. 

@ Calibration point every 10 Mc. 

@ Uses split-stator tuning con- 
denser with no sliding metal 
contacts. 

@ Standard camera socket for 
tripod fixtures. 

@ Octagonal case for convenient 
positioning. 

@ Useful in television transmit- 
ting and receiving equipment. 





MODEL 59 UHF 














SPECIFICATIONS 
FREQUENCY RANGE: 430-940 Mc in a single band 
FREQUENCY ACCURACY: = 2% (Individually calibrated) 
OUTPUT: CW or 120-cycle modulation 
POWER SUPPLY: 117 volts, 60 cycles, 30 watts 
DIMENSIONS: Oscillator Unit 45%" x 22“ 

Power Unit 5%" wide x 6%" high x 742" deep 


Laboratory Standards 


MEASUREMENTS 


CORPORATION 
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Are You Wearing Your 
ISA Emblem Lapel Button? 


All ISA members are urged to wear the Society's attractive gold 
lapel button designed in the shape of the official ISA emblem; 
inlaid with white enamel and approximately one-half inch high. 
Gold-filled button $2. Gold-plated button $5. 


A beautifully designed gold-filled tie-clasp is also available. The 
Society emblem is suspended in the form of a key and priced at $5. 
IF YOU DON’T HAVE A BUTTON — 

ORDER YOURS TODAY 


INSTRUMENT SOCIETY OF AMERICA 
1319 Allegheny Avenue — Pittsburgh 33, Pa. 


Please send me the following official ISA jewelry I have checked below. 
Payment for the amount checked is enclosed. 


[] Gold-filled Lapel Button __.......... ....$2.00 
[.) Gold-plated Lapel Button ~............... sidbiipajenee sinensis 
C] Tie-clasp with chain and gold-filled official ISA emblem......$5.00 


NAME 


“PLEASE PRINT 


ADDRESS 


MEMBER OF SECTION . 
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Officers of the North Texas Sec- 
tion met on June 16th for luncheon at 
Basil’s Restaurant in Dallas to dis- 
cuss plans for the Section’s 1955 calen- 
dar of activities. 


An intensive membership drive is 
planned for the coming year to be 
kicked off with a Texas-style barbeque 
for all North Texas Section members 
and prospective members. 





Tampa Bay Incorporates 


Bartow Group 

July 9th was the last meeting of the 
Tampa Bay Section before the summer 
adjournment. 

T. W. Waldrop of Republic Flow 
Meters Company, speaking at the 
meeting, illustrated his talk on “Prin- 
ciples and Problems in Modern Com- 
bustion Control Equipment” with a 
demonstration of an electronic com- 
bustion control model. ‘ 

Following Mr. Waldrop’s talk, the 
proposed Section By-Laws were read 
and later adopted by a unanimous vote. 

The Section’s Executive Board met 
after the regular meeting to discuss 
Southeastern ISA activities. Board 
members agreed to set aside August 
6th as a tentative date for an Execu- 
tive Board meeting at Bartow, Florida. 
Laying plans for the incorporation cf 
the Bartow instrument group into the 
Tampa Bay Section was the prime pvur- 
pose of the gathering. On the sched- 
uled date, the Tampa Bay Executive 
Board assembled in the Internaticn:1 
Minerals Auditorium at Bartow. As 
a result of the meeting, members cf the 
Florida phosphate and citrus indws- 
tries whose specific fields of endeavor 
differ from Tampa ISA members but 
who share a common bond cf in‘er>st 
in instrumentation, were welcomed 
into the Tampa Bay Section.—-! ichard 
D. Wood. 
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Shown above attending the June 
16th luncheon are, from left to right, 
W. O. Jones, First Vice-President and 
Program Committee Chairman; Jack 
M. Smither, Treasurer; R. E. Harris, 
Jr., President; J. B. Newman, Journal 
Correspondent; M. C. Freudenthal, Sec- 
retary and C. C. Gumm, Jr., Vice-Presi- 
dent. Not pictured are Gene H. Pryor, 
Vice-President and Jack W. Rush, 
Vice-President.—James B. Newman. 


Columbus Section To Initiate 
Membership Drive 

According to reports from the Co- 
lumbus Section, the 1954-55 season 
will lead off with a strong member- 
ship drive headlined by the slogan, 
“Everyone Bring One.” The forthcom- 
ing Section Education Program wi!] 
emphasize the “Significance of Effi- 
cient Maintenance.” 

A discussion of “Flight Test Instru- 
mentation” by John Mallernee of 
North American Aviation will be the 
feature attractian of the October 21st 
meeting.—Kenneth I. Lea. 


atta 


South Texas Section 
Members of the South Texas Sec- 
tion initiated the 1954-55 season on 
September 2 with a dinner meeting at 
the Corpus Christi Engineers Club. 
The main topic of discussion was the 
First International Instrument Con- 
gress and Exposition in Philadelphia 
supplemented by a planning session for 
future meetings.—R. L. Nickens. 
1SA— 


Journal Correspondents Note: 

With new officers and fall activity 
programs starting this month, some 
Sections will appoint new Journal Cor- 
respondents. Sections are urged to 
send the names and addresses of Cor- 
respondents to the Journal. 


SECTION CORRESPONDENTS 
are invited to submit Section 
News directly to the Managing 
Editor, National Office, 


DEADLINE is 15th of month 
preceding month of proposed 
publication. Clear glossy Photos 
of ‘“‘action’’ news are desired, 


Models Illustrate New Jersey 
Section Meetings 


New Jersey Section members are 
planning a novel and interesting meth. 
od of “live” illustration for the forth. 
coming topics of the new season’s meet- 
ings. 

Outside the meeting room, a number 
of tables will display small models of 
equipment relating directly to the 
meeting topic. For example, at the 
“Control Valve Coefficients” meeting, a 
group of control valves wil! be ex 
hibited. When the topic covers “Boiler 
Plant Instrumentation”, the models 
will be those of combustion contro] 
devices and power plant equipment, 
Instruments designed specifically for 
use on graphic panels will be shown 
during May when the meeting subject 
is “Graphic Panels”. 

According to the Section Display 
Chairman, the models must be portable 
and non-operating and should be direet- 
ly related to the meeting topic. 

Present plans call for space reserva- 
tions on a “first-come, first-served” 
basis. The number of models permitted 
to each vendor will depend upon the 
number of organizations desiring to 
exhibit. There is no charge for di 
playing the models. 

A papers contest is also being spon- 
sored by the active New Jersey Section. 
Three prizes of $100, $50 and $25 are 
being offered to members submitting 
the best three papers. 

“Economics of Instrumentation” was 
the subject of the October 5th Section 
meeting. Members will travel to New 
York on November 15th for a joint 
gathering with the New York Section. 

Robert G. Quick. 
—ISA 


Wilmington Section 
Study Program Begins 


The 1954-55 ISA Study Program 
sponsored by the Wilmington Section 
consists of courses in Basic Electri¢ 
Circuits and Components; Electronics 
Instrumentation; Engineering Mathe 
matics Review, and Mathematical 
Theory of Automatic Controls. The 
first two courses will be given by ISA, 
and the last two by the University of 
Delaware. 

Each course must have a minimum 
number of students. The ISA courses 
required a minimum of 20, the Uni- 
versity, 15 to 20. Only a limited nul 
ber of students can attend. Early 
registration and payment of tuition 
will insure enrollment desired courses. 

For complete information, write @ 
Arthur T. Sherman, Chairman of Edt 
cational Committee, Paulsboro Road, 
Clarksboro, N. J.—John Humphrey. 
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William A. Wildhack, President of ISA is 
introduced to. the Philadelphia Section by 
Warren H. Brand of the Conoflow Corpora- 
tion and First Vice-President of ISA. Mr. 
Wildhack’s discussion of ‘‘Instrumentation 
at the U. S. Bureau of Standards’’ was well 
received by the Philadelphia group. 


President Wildhack Addresses 
Rochester Section 


A visit and discussion of Society 
affairs by President W. A. Wildhack 
highlighted the initial month of the 
Rochester Section’s new meeting sea- 
son. 

In November, Dr. Oldshue of Mixing 
Equipment Company, will talk on the 
“Theory of Mixing.” The December 
meeting of the Rochester Section will 
be omitted while the new year will 
lead off with a presentation on “Engi- 
neering and Control of a Nuclear 
Power Plant” by Howard D. Phillipp. 

John Johnston, Jr., of E. I. Du Pont 
de Nemours & Co., will discuss ‘“In- 
strument Applications in the Chemical 
Industry in February and Dr. William 
H. Howe of the Foxboro Company will 
cover “New Electronic Measurements” 
in March. 


—ISA— 


Muscle Shoals Section 


Newly-elected officers of the Muscle 
Shoals Section who recently assumed 
their official duties are: President, 
Atherton Hastings, 614 Paxton Road, 
Florence, Ala.: First Vice-President, 
Frank W. Potter; Second Vice-Presi- 
dent, James L. Willis; Secretary, 
George H. Megar, Spanish Court, 
Florence, Ala.: Treasurer, Christine 
L. Posey; National Delegate, Atherton 
Hastings; Alternate Delegate, Ivan A. 
Windsor; Executive Committee Mem- 
ber, Earl Knightlinger. 

Atherton Hastings, National Dele- 
gate, has been authorized to repre- 
Sent the Muscle Shoals Section at the 
Council Meeting to be held in Phila- 
delphia.—George H. Megar. 
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Helicoid Gages 





Flutter Won't Hurt Them! 


HELICOID Gages are designed to withstand many millions of 
pressure pulsations. Flutter and rapid surges have no effect 
on their accurate performance in long-life service. Tests show 
75,000,000 cycles at 1200 pulsations per minute without wear. 


1. There are no gears to wear out 
Only HELICOID Gages offer this long-lasting gage 
movement. There are no gears, no teeth to wear 
out. Cam wiping action keeps contact points 


clean and smooth. 
2. Bourdon tubes 


won't stretch, leak or crack 
Bourdon tubes in HELICOID Gages give maximum 
torque and minimum stress to promote greatest 
possible endurance life. Will withstand millions of 
pressure pulsations without stretching, leaking or 
cracking. 

HELICOID Gages 

for Pressure, Vacuum or Compound Service 
There are HELICOID Gages for all pressure ranges 
—with white, black or radiant faces—wall, stem, 
flush and panel mountings for flangeless cases. 
See your distributor today or write for Catalog G-2. 


Helicoid Gage Division 


AMERICAN CHAIN & CABLE 


927 Connecticut Avenue + Bridgeport 2, Connecticut 
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Balancing For 
Mass Production 


“HI-EFF” 


BALANCING 
MACHINES 


FAST i eee 
and ACCURATE! 


FANS 

IMPELLERS 
GRINDING WHEELS 
TIRES 

BRAKE DRUMS 
SHEAVES 

PULLEYS 


MANY OTHER 
APPLICATIONS 


Dynamometers 
Static Balancers 
Precision Drilling Machines 


TAYLOR DYNAMOMETER 


AND MACHINE COMPANY 
6411 River Parkway 
Dept. 1.S.A. 
Milwaukee 13, Wis. 
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Oklahoma Natural Gas 
Hosts Tulsa Section 


Tulsa Section members were the re- 
cent guests of the Oklahoma Natural 
Gas Company at a buffet dinner and 
plant tour. Gilbert Estill, Past Presi- 
dent of the Tulsa Section and present 
Superintendent of Gas Measurement 
for the Oklahoma Natural Gas Com- 
pany arranged the September affair. 

Approximately seventy-five engineers 
including many from the Bartlesville 
area toured the new multi-million dol- 
lar service center. Guests were per- 
mitted to inspect the maintenance and 
repair facilities for diaphragm valves, 
gas regulators and associated meter 
equipment. 

Sam Bagwell, President of the Tulsa 
Section and an Instrument Engineer 
for the Stanolind Oil & Gas Company 
of Tulsa, presided at the season’s first 
meeting. Six new members. were 
officially welcomed to the Tulsa Sec- 
tion. At the conclusion of the meet- 
ing, the promising 1954-55 program 
was outlined for the members.—J/ack 
T. Teed. 


ithe 


Panhandle Section 


The Panhandle Section has experi- 
enced considerable growth during the 
preceding year. Section interest has 
been illustrated by approximately 80 
per cent of total membership in at- 
tendance at monthly dinner meetings. 


The May meeting ended the 1953-54 
season with a banquet and dance, at 
which time, Ocie Wier, retiring Presi- 
dent, presented the gavel to W. B. 
Wyatt, newly-elected President. Other 


newly elected officers are: E. M. 
Craighead, Vice-President; John C. 
Huskinson, Secretary; Norman J. 


Cain, Treasurer; and Louis D. Kleiss, 
National Delegate. 

Highlight of the 1954-55 season will 
be an Instrument Exposition, spon- 
sored by the Panhandle Section. It 
will be held March 23 and 24, 1955, at 
the Buena Vista Community Hall, 
Borger, Texas. 


An invitation is extended to all per- 
sons interested in Instrumentation. 
Meetings are held on the third Tuesday 
of the month at the Phillips Grade 
School Cafeteria, Phillips, Texas. — 
John C. Huskinson. 


—ISA~ 


Kansas City Section 


Members of the Kansas City Section 
heard a talk on “Control Valves and 
Positioners” by Lyle E. Eige of the 
Fisher Governor Company on October 
5th and a discussion concerning “Elec- 
tronic Process Control” will be given 
by David M. Boyd, Jr., of Universal 
Oil Products Company on November 
2nd.—E. J. Bumsted. 


Oak Ridge Section Hears 


General Electric Engineer 


W. H. Kuhn, an Engineer for the 
General Electric Company was the 
guest speaker for the 90th meeting 
of the Oak Ridge Section held on Sep- 
tember 1. 

Mr. Kuhn discussed the new G. & 
d-c recording controller which uses ga 
magnetic standard thereby eliminating 
the need for dry cells, standard cells 
and slide wires. Mr. Kuhn also ex. 
plained how servicing of the new cop. 
troller is simplified through the use 
of unit construction and plug-in parts, 

This discussion and demonstration 
was a “sneak preview” since the official 
unveiling of the G. E. recording con. 
troller took place at the ISA Instrp. 
ment Congress and Exposition in Phil- 
adelphia.—Don S. Toomb. 


1\SA— 


Stag Barbeque at Houston 


Preliminary reports indicate that 
members of the Houston Section had 
‘a rousing good time” at the annual 
Stag Barbeque. Held at the beautiful 
Spring Branch Gun Club, the outing 
featured barbequed chicken and beef, 
entertainment and refreshments. 

Dr. John Ohman of the Southwestern 
Research Institute spoke to the See- 
tion during the September 27th weet- 
ing held at the University of Houston. 

Glenn V. Dorflinger. 


—ISA— 


Columbus Section Schedules 
Westinghouse Tour 


Columbus Section’s 1954-55 active 
season got under way September 16 
with a tour of the new Westinghouse 
Electric Corporation plant located near 
Columbus. 

During the coming year, all meet- 
ings with the exception of plant tours, 
will be held at the Battelle Memorial 
Institute in Columbus. 

To allow more convenient attendance 
by out-of-town members, the regular 
meeting time has been set at 8:00 P. M. 
for the 1954-55 schedule.—Robert W. 
McPherson. 


—ISA— 


Richland Section Elects New 
Officers 


As the result of a recent election, the 
following members of the Richland 
Section have assumed new posts: 
G. F. Ehlers, President; J. H. Mathis, 
Vice-President; L. E. Ziege, Secretary; 
A. W. Jensvold, Treasurer. 

Appointed to the Board of Directors 
are: G. R. Lowe, M. Wadzita, W. A 
Richards, and J. K. Fleckinger. 

Richland’s National Council Dele 
gate for 1954-55 will be A. G. Dunbar— 
J. BR. Plee. 


ISA Journal 
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Employment Service 





Employers are invited to submit list- 
ings for this free service. Announce- 
ments for “Positions Wantcd” are not 
published. Write to Instrument Society 
of America, 13:9 Allegheny Ave., Pitts- 
burgh 33, Pa. 


ENGINEER. Instrument Application Engi- 
neer with experience on pneumatic measuring 
and control equipment in chemical plant or 
refinery preferred. Engineering school grad- 
uate or equivalent in experience desired. 
Liberal company benefits. Location in N. E. 
Philadelphia. Send resume in confidence to 


Box 962. 

AEROELASTICITY. This work entails re- 
search in aircraft flutter phenomena by both 
analytical and experimental methods. Flutter 
modeis are designed and tested. Kesults of the 
wind tunnel tests are compared with com- 
puted results to permit evaluation of existing 
aeroelastic theories. Five to ten years of ex- 
perience required. Box 963. 

STRUCTURAL RESEARCH. A senior en- 
gineer with 15-20 years of varied and respon- 
sible experience in the aeronautical field. 
Must be very capable in stress analysis. Would 
have special assignments, reporting directly to 
department head. Box 964. 

WIND TUNNEL OPERATION. This is an 
excellent opportunity for men with an aero- 
nautical option or degree to enter the field of 
wind tunnel operation. After a short period 
of informal training, the graduate would re- 
ceive the assignment of assistant project lead- 
er. In this post he would assist in the plan- 
ning of test programs and instrumentation 
requirements for model tests and airflow cali- 
brations. Actual experience will also be gained 
in the supervision of data reduction, analysis, 
and report preparation. Box 965. 
PRELIMINARY DESIGN. At least five years 
of experience in aerodynamic structural work 
and aircraft propulsion systems is required. 
Primary assignment would be in the technical 
evaluation of aircraft and missile systems, 
although originality is expected and fostered. 
Box 966. 

STABILITY AND CONTROL. Initial assign- 
ment would be to perform analysis work of an 
applied mathematical nature in the field of 
aircraft dynamic stability and control. Knowl- 
edge of aerodynamics and general engineering 
subjects necessary. Future work may involve 
various types of problems. Box 967. 


PRINCIPAL ENGINEER. To conceive, coor- 
dinate, and administer research programs hav- 
ing the general objective of impreving the 
capability of the Tactical Air Force. Mini- 
mum of 10-15 years of experience in conduct- 
ing and administering electrical engineering 
programs. Box 968. 


DYNAMIC CONTROL SYSTEMS. Would be 
responsible for technical direction of large and 
complex developmental projects. Emphasis 
will be on control systems, but also will work 
in one or more of the following areas: com- 
munications, production design practice, radar, 
computers (analog and/or digital), electrical 
measurements and instrumentation. Ten years 
of experience required. Box 969. 


FLUTTER INSTRUMENTATION. To learn 
flutter work with the initial responsibility of 
instrumentation and analysis of the flutter 
Projects. Degree in E. E. with major in com- 
munications or electronics. Considerable math 
und, preferably with graduate work. 
= to a — f puaercense in instrumenta- 
work, preferably in analysis (ex., servo 
analysis). Box 970. 
PROJECT ENGINEER. Perform professional 
work in one or more of the fields of electronics 
circuits, instrumentation, computers, naviga- 
aids, communication equipment, or 
radar. Under general supervision, capable of 
retical considerations, familiar with tech- 
niques of design, construction, and testing in 
scientific research. Ability to supervise project 
effort, prepare and edit full reports and coordi- 
nate reports of others working on the same 
Project. B.S.E.E. with electronics major re- 
gives plus graduate work; M. S. desirable. 
ree to five years of experience in electronics 
sue required. Box 971. 
VOMECHANISM AND MICROWAVE 
TECHNIQUES. Would assist in the conduct 
a ronic and electromagnetic research and 
ms elopment programs to improve the effective- 
ess of operational aircraft and weapons sys- 
— Should have a M. S. plus considerable 
— ce with servomechanisms; microwave 
miques (particularly pulse, pulse doppler, 
ew doppler radar); and high quality ana- 
po em rr sel men with a wide field of 
. racti - 
ical, is desired. Box 972. a 
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AIRCRAFT CONTROL. As a member of our 
Flight Research Department, this man would 
develop control equipment and recording in- 
strumentation for use in full scale aircraft. 
Experience in servomechanisms and communi- 
cations theory desired. Box 973. 


MISSILE GUIDANCE. M.S.E.E. or M.S. in 
Physics plus at least three years of experience 
in electrical circuit analysis and synthesis. 
Would perform electrical design work in con- 
nection with missile projects. Box 974. 


MECHANICAL INSTRUMENTATION. Three 
to five years of experience (varied and respon- 
sible) including such areas as machine design, 
strength of materials, dynamics, stress anal- 
ysis, structures, analytical mechanics, applied 
elasticity, kinematics, thermodynamics and de- 
scriptive geometry. This position is best filled 
y a man with broad interests who has the 
abilities and interests necessary to work on a 
—_ variety of challenging problems. Box 
975. 


RELIABILITY STUDIES. Plan and direct a 
program designed to achieve reliability of a 
guided missile system. This generally will in- 
clude specification of environmental test con- 
ditions and staff coordination of procedures 
directly aimed towards the reliability pro- 
gram. A minimum of seven years of progres- 
sive professional experience in related work is 
required. Box 976. 


VIBRATION ENGINEER. To design equip- 
ment to be used in shock and vibration testing 
of electronic missile components. Would work 
closely with electronics engineers to determine 
means of eliminating causes of failure of 
equipment due to shock and vibration. A min- 
imum of four years of experience in dynamic 
motion is required. Box 977. 


MECHANICAL DESIGN. Approximately ten 
years of professional experience in advanced 
machine design. Should also be familiar with 
associated electrical controls. Would guide 
and supervise preliminary studies and en- 
gineering projects within his field. Box 978. 
REPORT ENGINEER. To prepare and/or 
edit technical reports or specifications. Major- 
ity of assignments will be in electronics. B. 8S. 
in engineering or science. Minimum of four 
years of progressive professional experience re- 
quired. Box 979. 


WEAPONS EVALUATION. This position re- 
quires a background suitable for the evalua- 
tion of reconnaissance guidance and control 
equipment, and missile systems evaluation. 
Two years of experience in operations research 
desired. Box 980. 


METALLURGY. Work would deal with prob- 
lems of high temperature metallurgy. Must 
have research experience and an advanced de- 
gree, preferably a Ph.D. Would act as project 
leader. Box 981. 


MISSLE SYSTEM ANALYSIS. There are 
several positions available in the analysis and 
synthesis of system dynamics of a missile guid- 
ance project. Missile dynamics, aerodynamics, 
guidance system behavior, propulsion, launch- 
ing, and meteorological perturbations are 
analyzed and related to determine their effect 
upon trajectory. Academic preparation for 
this work would preferably include a M. 8. 
degree in Engineering or Physics, with train- 
ing in servomechanism theory, fluid mechanics, 
statistical analysis and probability. Box 982. 


INTERNAL BALLISTICS. M. 8S. degree in 
Chemical Engineering or Physical Chemistry 
desired. Should have experience with internal 
ballistics investigations, and a thorough knowl- 
edge of heat transfer theory and propellant and 
explosive design. Knowledge of structural de- 
sign fundamentals is required. Box 983. 


WEAPONS-SYSTEMS. Must have a combined 
background of graduate work and experience 
of at least ten years. Acting as a Principal 
Engineer, he would conceive, coordinate and 
conduct research programs on weapons sys- 
tems applicable to tactical air operations with 
special emphasis on aircraft armament and 
ballistics. Box 984. 


OPERATIONS ANALYSIS. Mechanical or 
Aeronautical Engineer with a minimum of 
five years of experience in either mechanical, 
propulsion, or missile systems. Experience 
might have entailed either design, analysis, or 
evaluation. Would participate in operations 
and weapons systems evaluations and anal- 
yses including system performance. Box 985. 


PHYSICIST. To perform professional work 
in one or more of the fields of electronics, 
atmospheric physics, magnetics, electrostatics, 
computers and instrumentation. Under gen- 
eral supervision he should be capable of the- 
oretical considerations, design, construction 
and testing in scientific research. There should 
be evidence of ability to supervise project 
effort, prepare and edit full reports and co- 
ordinate reports of others working on the same 
project. This physicist should be particularly 
strong in electronics including experience in 
research work on projects involving electronics 
or its application to instrumentation research. 
Box 986. 


CHIEF ENGINEER. We are looking for an 
alert young man to head the engineering de- 
partment of our company which employs over 
100 persons in the Metropolitan New York 
area. The man we are seeking is in his 
thirties and is now probably working for a 
company in a process or chemical industry and 
is familiar with the use of valves in instru- 
mentation and small process lines. His experi- 
ence should qualify him to design or supervise 
the engineering of new valve products. His 
knowledge of industry’s problems must be wide 
enough to permit successful application of the 
company’s products in the industrial field. This 
is a new position being created for a capable 
individual who can assist in a continuing ex- 
pansion program. Please give your personal 
history and describe your experience fully. 
State salary desired. Reply to Box 987. 


SALES ENGINEER—Experience in flow meas- 
urement in process, petroleum or gas indus- 
tries. Fast growing concern. Southern Cali- 
fornia area. Salary commensurate with ex- 
perience. Box 988. 


SALES ENGINEER, ELECTRONICS—We are 
in need of a field sales engineer to work out of 
our Pittsburgh office. The man should prefer- 
ably be or have been employed by one of the 
large industrial plants, such as Westinghouse, 
as a development engineer and knows his way 
around Pittsburgh and vicinity. He should 
be a graduate of an accredited electrical engi- 
neering college, have had at least 3 years of 
experience; sales experience desirable but not 
essential. We are a manufacturer's represen- 
tative of precision electronic instrumentation 
and offer a most unusual opportunity to become 
financially independent to the proper man. A 
high grade type of selling is involved, dealing 
with industrial accounts. Automobile and fre- 
quent travel in Western Pennsylvania neces- 
sary in carrying out his functions. Box 989. 


PATENT ADVISERS—Positions in various 
Federal agencies, principally Dept. of Navy, 
Washington, D. C. College degree or equiva- 
lent experience required. No written test 
necessary. Veterans receive preference. Salary 
range, $3,410 to $5,940. Age limit for lower 
paying brackets is 35 years, no age limit for 
higher salary range. Send applications to 
U. 8S. Civil Service Examiners, Dept. of the 
Navy, Main Navy Bldg., Washington 25, D. C. 





Invite Your Friends 
to Join Your ISA 

Section... We Will 
Send this Booklet... 





with a special letter and ap- 
plication blank mentioning 
you as the sponsor. Just 
send us the name and ad- 
dress—we will do the rest. 


INSTRUMENT SOCIETY OF AMERICA 
1319 ALLEGHENY AVE., PITTSBURGH 33, PA. 











63 


——— 

































































































OCTOBER 


National Association of Corrosion Engineers, 
Annual South Central Region Conference, Dal- 
las, Texas, Adolphus Hotel. For information 
write, H. L. Bilhartz, Regional Chairman, P. 
O. Box 2819, Dallas, Texas. October 12-15. 


American Chemical Society, Chicago Section, 
8th National Chemical Exposition, Chicago, 
Illinois, Colosseum. For information write, 
A. T. Winstead, 1155 16th St., N.W., Washing- 
ton 6, D. C. October 12-15. 


1954 National Conference on Industrial Hy- 
draulics, Chicago, Illinois, Sheraton Hotel. For 
information write, D. W. Prosser, Conference 
Secretary, Illinois Institute of Technology, 
Technology Center 16, Chicago, Illinois. Oc- 
tober 14-15. 


Society of Motion Picture and Television En- 
gineers, 76th Convention, Los Angeles, Cali- 
fornia, Ambassador Hotel. For information 
write, John W. Servies, Convention Vice Presi- 
dent, 40 W. 40th Street, New York 18, New 
York. October 17-22. 


American Society of Lubrication Engineers, 
2nd National Symposium on Lubrication, Balti- 
more, Maryland, Lord Baltimore Hotel. For 
information write, William P. Youngclaus, Jr., 
Administrative Secretary, 84 E. Randolph 
Street, Chicago 1, Illinois. October 18-19. 


Society of Automotive Engineers, National 
Transportation Meeting, Boston, Massachusetts, 
Hotel Sheraton-Plaza. For information write, 
W. W. Milne, Business Manager, Meetings 
Division, 29 W. 39th Street, New York 18, N. 
Y. October 18-19. 


Receiver and Tube Design Engineers, annual 
convention, Syracuse, New York, Hotel Syra- 
cuse. October 18-20. 


Allegany Instrument Company, Inc. 
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Symposium on “Process Control Improves 
Plant Efficiency.” Sponsored by Carolina- 
Piedmont Section, ISA, in cooperation with 
the Chemical Engineering Department, North 
Carolina State College. Limited industry ex- 
hibits. Technical papers, exhibits, and panel 
discussions to highlight advantages of Instru- 
mentation. For details write to E. B. Finch, 
Dept. of Chemical Engineering, North Carolina 
State College, Raleigh, N. C. October 25-26. 


NOVEMBER 


American Institute of Mining & Metallurgical 
Engineers, Institute of Metals Division Meet- 
ing, Chicago, Illinois, Sheraton Hotel. For 
information write, H. N. Appleton, Convention 
Manager, 29 West 39th Street, New York 18, 
New York. November 1-3. 


National Metal Congress and Exposition of 
The American Society for Metals, Chicago, 
Illinois, International Amphitheatre. For in- 
formation write, Chester L. Wells, Assistant 
Director, American Society for Metals, 7301 
Euclid Avenue, Cleveland 3, Ohio. November 
1-5. 

Industrial Management Society, 18th Annual 
National Time & Motion Study and Manage- 
ment Clinic, Chicago, Illinois, Hotel Sherman. 
For information write, Robert J. Mayer, Pub- 
lic Relations, 35 East Wacker Drive, Chicago 
1, Illinois. November 3-5. 

Society of Automotive Engineers, National 
Fuels & Lubricants Meeting, Tulsa, Oklahoma, 
Mayo Hotel. For information write, W. W. 
Milne, Business Manager, Meetings Division, 
29 West 30th Street, New York 18, New York. 
November 4-5. 


Society of Naval Architects and Marine En- 
gineers, 62nd Annual Meeting, New York City, 
Waldorf-Astoria Hotel. For information write, 
W. N. Landers, Secretary, 29 West 39th Street, 
New York 18, New York. November 10-13. 

Acoustical Society of America, Semi-Annual 
Meeting, Austin, Texas. For information 


write, Wallace Waterfall, Secretary, 57 
55th Street, New York 22, New York. No 
ber 18-20. 

The Operations Research Society of 

fall meeting, Washington, D. C., Sh 
Park Hotel. For information write, David & 
Katcher, Chairman Publicity Committee, Op 
erations Research Society of America, 7 
Connecticut Avenue, Chevy Chase 15, 
land. November 19-20. 

American Society of Refrigerating Engi 
50th Annual Meeting, Philadelphia, Pen 
vania, Hotel Benjamin Franklin. For 
mation write, Julia I. Szabo, Assis. to 
Secretary, 40 West 40th Street, New York 
New York. November 28-December 1. 


DECEMBER 


American Society of Mechanical Engi 
Annual Meeting, New York City, Hotel Sta 
For information write, O. B. Schier, II, 
ings Manager, Meetings Department, 29 West 
39th Street, New York 18, New York. Novem 
ber 28-December 3. 


a 





Please check data in this calendar 
for accuracy; kindly send in additional 
meeting notices, missing information © 
and corrections not later than October — 
8th for inclusion in November 1954 
issue. : 

It is suggested that groups planning 
special conferences, symposia, or ex- — 
hibits of interest to ISA members, — 
forward information concerning topics 
and dates early in their planning, so — 
that ISA National Headquarters may 
assist in preventing undesirable con- 
flicts. 

Please forward information to Society 
Manager, Instrument Society of Amer 
ica, 1319 Allegheny Avenue, Pittsburgh © 
33, Pa. 
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